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We performed a decision analysis to evaluate the usefulness of pretreatment prediction of clini-
cally significant or insignificant tumor in patients with prostate-specific antigen (PSA)-detected
stage Tlc prostate cancer nonpalpable on rectal examination. Analysis was done for otherwise
healthy subjects with 20 years of life expectancy. The prevalence of insignificant tumor among
those with Tlc prostate cancer was initially assumed to be 0.2. Quality-adjusted life expectancy
was calculated and compared between 2 strategies; one with prediction-based selection of either
radical prostatectomy or watchful waiting and the other with unselective assignment of one of the
treatments. The selection strategy was superior when the sensitivity and specificity for detecting
clinically significant tumor were 0.92 and 0.73, respectively, as reported by Epsteet al (1994)
using criteria of PSA density and Gleason score in a needle biopsy specimen. Sensitivity analysis
revealed that the prediction-based selection strategy is preferred, with sensitivity and specificity
constant, when the prevalence of insignificant tumor exceeds 0.16. On the other hand, when the
prevalence of insignificant tumor is kept constant at 0.2, sensitivity should be 0.85 or higher for
the prediction strategy to be preferred. As the prevalence of insignificant tumor among those with
T1c prostate cancer increased, the prediction-based selection strategy is preferred with lower val-
ues of sensitivity and specificity for detecting significant tumor. These results suggest that a selec-
tive treatment strategy of either radical or conservative treatment based on pretreatment
prediction for significant tumor is a beneficial alternative to radical prostatectomy unselectively
assigned to all patients at the T1c stage, if a reasonable accuracy in prediction is attained.
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Insignificant tumor

It has been reported that the mortality of clinically organ-confine® However, it is also well known that
detected prostate cancer in the United States or in Europgme prostate cancers grow slowly and often do not con-
is the second highest next to lung cancer. In fact, it is protribute to the cause of death. In fact, prostate adenocarci-
jected that 39,200 men will die of prostate cancer in 199&oma was found at autopsy in more than 30% of men
in the United State8.In Japan, although the incidence of over 50 years old who had had no clinical evidence of
clinically detected prostate cancer is still low, with cancer.® These “latent” or clinically insignificant can-
approximately 4,700 deaths due to prostate cancer igers, which are usually small in size and well-differenti-
1995, its incidence has recently been exponentiallyated, have an excellent prognosis regardless of
increasing and the death rate is projected to reach 3 timaeatmenf 'Y Recent studies have shown that the propor-
the current level by the year 2023n this context, vari- tion of insignificant cancer was higher among nonpalpable
ous efforts towards early detection have been made istage Tic cancer detected on the basis of elevatedPPSA
order to reduce the death rate from prostate cancer ithan among palpable T2 cancé&rs® It is therefore plau-
western countrie3? as well as in Japa&h.The combina- sible to reason that the patient with prostate cancer
tion of such diagnostic techniques as digital rectal examidetected early and clinically judged to be insignificant
nation (DRE), prostate specific antigen (PSA) assay andloes not require aggressive and definitive treatments such
transrectal ultrasound examination has substantiallyas radical prostatectomy and rediation at the onset. Thus,
increased the efficacy of detecting early stage prostateelecting conservative treatment, i.e., watchful waiting,
cancer. In fact, 90% of prostate cancers detected imight be a reasonable strategy in patients with clinically
screening programs were reported to be of early stage atetected localized tumors. However, this type of selective
treatment carries with it a risk of possible delay in imple-
3To whom correspondence should be addressed. menting appropriate treatment for significant tumors
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which would grow and metastasize if left untreated. Thuspathological variable on needle biopsy such as 4 or 5
previous decision analyses which have been used tGleason pattern and more than 50% cancer involvement
examine the benefits of treatment strategies for localizedh any biopsy core) were derived from the data of Epstein
prostate cancér!® suggested that an application of et al?® Based on their data, the sensitivity and specificity
watchful observation may be appropriate only for menwere calculated to be 0.92 and 0.73, respectively.

with well- or moderately differentiated tumor and a life  The lower branch from the first decision node shows
expectancy of less than 10 ye#PsHowever, if the pres- the strategy leading to unselective application of either
ence of clinically insignificant tumors which do not radical prostatectomy or watchful waiting. Two branches
require aggressive treatments can be reasonably well premanate from radical prostatectomy: “perioperative death”
dicted prior to treatment, conservative treatment might beand “operative survival.” The likelihood of perioperative
extended to a population of patients who have a lifemortality is estimated to be 0.8A.Life expectancy for
expectancy of more than 10 yedbslt has recently been patients who had either radical prostatectomy or watchful
shown that positive and negative predictive values for sigwaiting differs by tumor stage. Since life expectancy in
nificant tumor in stage T1lc prostate cancers were 86 tgatients with T1lc cancer is not yet known, life expectancy
95% and 63 to 66%, respectively, based on the combineth the present study was estimated by using the data
use of PSA density and Gleason score in needle biopsybtained from T1-2 and T3 cancer patients. Patients with
specimeng® 2V However, it is unknown whether selective true insignificant cancer are expected to have a normal
treatment based on these prediction values is truly applilife expectancy 20 years) regardless of the treatment
cable to patients with early stage prostate cancer whosehosen. Life expectancy for patients with true significant
life expectancy is more than 10 years. Therefore, in theumors was calculated by using the DEALE meffod
present study, we evaluated the potential consequences bésed on the data in the literature for survival rate for
selecting conservative treatment for T1lc prostate cancestage B or lower (T1-2), and stage C (T3) cancer follow-
patients judged to have insignificant tumor using a deciing either radical or conservative treatment.

sion analysis technique. Health-related quality of life adjustments were made in
this analysis by assigning a relative worth (utility) to each
MATERIALS AND METHODS branch of the decision tree. Utility value is a subjective

health rating scale of each possible outcome. The worst

A standard decision analysis was performed using @ossible outcome is operative death which is assigned a
commercially available software package (Decision Anal-utility value of zero, while the asymptomatic state in
ysis by Tree Age; DATA). We considered 60-year-old patients with true insignificant tumor under watchful
sexually active men with stage T1c prostate cancer wh@bservation was assigned the best utility value of 1.0. The
are otherwise healthy and have an anticipated life expeasther outcomes such as operative morbidity or metastatic
tancy of 20 years, as shown in the Abridged Life Table forprogression are then evaluated on a scale of zero to 1.0,
Japan 1990. Fig. 1 depicts the decision tree, in which theince the patients with operative morbidity or complica-
first decision node has two branches. The upper branchions due to metastatic spread are expected to have a
shows the strategy of selecting patients based on pretrearuch lower health-related quality of life. Utility values
ment prediction for significant and insignificant cancers.for impotence, incontinence and metastatic spread have
In this branch, patients judged to have insignificant cancebeen reported to be 0.85-0.95, 0.80-0.85 and 0.50-0.60,
(presumably insignificant) were subjected to watchful respectively, in the literatufé.’® 29 The likelihood of
waiting, while those judged to have significant tumor operative morbidity, such as urinary incontinence or
(presumably significant) were assigned to undergo radicaimpotence, has been reported to be 10-30% and 60%,
prostatectomy. These two branches from the branch ofespectively, in the literatufé.?® Also documented was
selection were then divided into “true significant” and the proportion of the patients with true significant cancer
“true insignificant” tumor according to positive and nega- who had metastatic progression, which occurred following
tive predictive values which were calculated from a com-radical prostatectomy and watchful observation in 10 to
bination of prevalence of these true states and test5% and 20 to 30%, respectivély.Thus, it was esti-
characteristics (sensitivity and specificity) of the selectionmated that the overall loss of utility following radical
method. prostatectomy or watchful waiting was approximately 10—

We initially assumed that the prevalence of true signifi-20% (i.e., 0.8—0.9 utility values) when each reported util-
cant tumor in T1lc prostate cancer is 0.8 according to théty value for impotence, incontinence and/or metastatic
data reported by pathological examination following radi- progression was multiplied by the incidence rate of each
cal prostatectomy for Tlc prostate cariéef) Test char- complication, and then added according to each corre-
acteristics of the selection method for detecting significanisponding treatment modality (i.e., watchful waiting or rad-
cancer (i.e., PSA density of more than 0.1, or any adversigal prostatectomy). Therefore, in the present decision
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model, utility values were initially set to be 0.9 for both expected to be cured and to have a normal life expectancy

radical prostatectomy and watchful observation in patient®f 20 years, while life expectancy for those with T3 can-

with significant cancer, i.e., 10% permanent loss in utility. cer was calculated to be 10 years based on the 10-year
Finally, sensitivity analyses were conducted with survival rate (36%) reported by Schroeder and Belt.

respect to sensitivity and specificity for detecting signifi-

cant cancers, as well as for the prevalence of significant

tumor among stage T1c cancer, patient’s life expectancy

and utility values. Table I. Relationship among Sensitivity, Selectivity and Predic-
tive Values

RESULTS Presumably Presumably

significant  insignificant

It has been reported that organ-confined and advanced True significant 0.736 (@)  0.064 (b) 0.8+ty
tumors were almost equally found in specimens of clini- True insignificant 0.054 (c)  0.146 (d) 0.2+
cally significant tumor among Tlc cancers obtained by 0.79 (@c) 0.21 (3d) 1.0 (ab+c+d)

: 21 1 .
ra_?r:cal prostatﬁctodnﬁ?. d Lge expde(itancy for patlf_ntst he cell “a+b” indicates prevalence of significant cancer (0.8).
W'_ or_gan-con Ined an a_ vance umors Was_ es 'ma_ e ensitivity and selectivity were set to be 0.92hJaand 0.73
using life expectancy previously reported in patients with (q/c+d), respectively.
T1-2 and T3 tumors, respectively. With radical prostatec-Positive and negative predictive values were then calculated to
tomy, the patients with T2 or lower stage tumors werebe 0.93 (a/ac) and 0.70 (d/Ad), respectively.

Tlc prostate cancer

LIE g;ilitxg_T_gE
true significant

0.30 11.5%0.9=10.4

presumably
insignificant;WW

true insignificant

20.0%1.0=20.0
selection 0.70
resumabl perioperative death 0 0=
gignifican :RP 0.01 0.0%0.0= 0.0
true significant _
093 15.0#0.9=135
Tlc cancer : true insi mﬂcant20.0*0.9=18,o
0.07
true significant _
0.80 11.5#0.9=10.4
true insignificant
0.20 20.0%1.0=20.0
perioperative death 0.0%0.0= 0.0

0.01

true significant

080 15.0%#0.9=135

survival
099

14.25

true insignificant
020 20.0#0.9=18.0

Fig. 1. Decision trees of treatment modalities for patients with stage T1c prostate cancer. WW, watchful waiting; RP,astdical pr
tectomy; LE, life expectancy (years); QALE, quality-adjusted life expectancy (years). Final QALE of the decision treesatee indi
by arrows at the corresponding decision nodes.
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Thus, on the assumption that T1-2 and T3 tumors are Folding back of the decision tree yielded 14.25 and
equally distributed in true significant tumors among T1c12.28 quality-adjusted life years for radical prostatectomy
cancers, overall life expectancy for patients with true sig-and watchful waiting, respectively, in the branch of no
nificant prostate cancers who were treated by radical prosselection. On the other hand, the branch of selection
tatectomy was calculated to be 15 years (Fig. 1). Lifeyielded 14.40 quality-adjusted life years (Fig. 1). Thus, in
expectancy following watchful observation was estimatedthis decision model, the selection strategy is the best for
to be 15 and 8 years for T1-2 and T3 tumors, respectivelyireating T1c prostate cancer.

based mainly on the data of Adolfssetnal?® Thus, over- Sensitivity analysis was then performed to determine
all life expectancy in the case of watchful waiting for the the threshold of prevalence of significant tumor under the
patients with true significant tumors was calculated to beassumption of sensitivity and specificity of 0.92 and 0.73,
11.5 years (Fig. 1). Then, if radical prostatectomy is chotespectively. Quality-adjusted life years was plotted
sen, quality-adjusted life expectancy in the patients withagainst prevalence of significant tumor for either predic-
true insignificant and true significant prostate cancer wagion-based selective treatment strategy or radical prosta-
expected to be 18 and 13.5 years, respectively, as calctectomy unselectively assigned to all patients (Fig. 2).
lated by multiplying by the utility value of 0.9. In the Radical prostatectomy offers a gain in quality-adjusted
same way, the patients with watchful waiting for true sig-life years only when the prevalence of significant tumor is
nificant prostate cancer had 10.4 years of quality-adjustetligher than 0.84. With a prevalence of significant tumor
life expectancy, as calculated by multiplying by the utility

value of 0.9 (Fig. 1). The positive and negative predictive

values were calculated to be 0.93 and 0.70, respectively,
based on pretreatment prevalence of significant tumc

(0.8), and sensitivity (0.92) and specificity (0.73) for 1.0
detecting a significant tumor (Table | and Fig. 1).
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10 T 0.64 Fig. 3. Sensitivity analysis of sensitivity and specificity for
0.0 0.5 ) 1.0 detecting significant tumor with different values of prevalence of
Prevalence of Significant Tumor significant tumor among T1c prostate cancer. Lines show the
9 combination of threshold values of sensitivity and selectivity
which determine the preference of either the selection strategy or
Fig. 2. Sensitivity analysis of prevalence of significant tumor unselective radical prostatectomy. Above the threshold line, the
among Tlc prostate cancer in relation to quality-adjusted lifeselection strategy is preferred (selection preferred) and, below
years in association with the selection strategy based on pretreathe line, unselective radical prostatectomy is preferred (no selec-
ment prediction (radical prostatectomy and watchful waiting,tion preferred). The prevalence of significant tumor is indicated
RP+WW) and unselective radical prostatectomy (RP alone).on each threshold line. The minimal sensitivity value for the
Quality-adjusted life years was plotted against prevalence of sigselection strategy to be preferred is indicated on the right of
nificant tumor changing from 0 to 1.0. Note that the selectioneach threshold line. Note that, when the prevalence of significant
strategy afforded longer quality-adjusted life expectancy thantumor was varied from 0.9 to 0.5, the minimal sensitivity value
unselective radical prostatectomy when prevalence was lowefor which the selection strategy is to be preferred was reduced
than 0.84. from 0.93 to 0.41.
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of less than 0.84, the prediction-based selection strategthe prevalence of insignificant tumor among total prostate
was preferred and the gain in quality-adjusted life yearsancers increases.
increased as the prevalence of significant tumor de- The effect of changes in patient's life expectancy on
creased, i.e., for higher prevalence of insignificant tumor. quality-adjusted life years obtained with different treat-
Fig. 3 shows the result of sensitivity analysis in which ment options such as selection strategy, unselective pros-
the estimates for sensitivity and specificity in detectingtatectomy and unselective watchful waiting was then
significant cancers were varied on the longitudinal andexamined. In all ages examined (5 to 20 years of life
horizontal axes, respectively, from zero to one under thexpectancy), the selection strategy afforded more quality-
assumption of a prevalence of significant tumor from 0.5adjusted life years than unselective radical prostatectomy.
to 0.9. The threshold line sloped down to the right with anFig. 4, in which quality-adjusted life years is plotted
intersection at sensitivity 0.85 and specificity 1.0 whenagainst change in life expectancy from 10 to 14 years,
the prevalence of significant tumor was set to 0.8. Theshows that, if life expectancy exceeds 11.7 years, the
area below this line reflects the combinations of sensitiv-selection strategy gives more quality-adjusted life years
ity and specificity for which unselective radical prostatec-than the other two treatment modalities. However, if life
tomy affords longer quality-adjusted life expectancy thanexpectancy is decreased to less than 11.7 years, unselec-
the selection strategy. Conversely, in the area above thisve watchful waiting is the best approach for treating
line, the selection strategy is preferable to unselective radpatients with T1c prostate cancer, suggesting that conser-
ical prostatectomy. As the prevalence of significant cancevative treatment could be the best option as patient’s life
is decreased from 0.9 to 0.5, the threshold lines becamexpectancy decreases.
steeper to the right with the minimal threshold value of Finally, Fig. 5 demonstrates the results of sensitivity
sensitivity decreasing from 0.93 to 0.41 (Fig. 3). Thisanalysis in which the estimates for utility values following
means that the selection strategy remains preferable evematchful waiting for significant tumors and radical pros-
with a combination of low sensitivity and specificity as tatectomy were varied on the longitudinal and horizontal
axes, respectively, from zero to one on the assumption of
a prevalence of significant tumor of 0.8. The area to the
left of the line reflects the combinations of utility values

13 for which the selection strategy is preferable to unselec-
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Fig. 4. Sensitivity analysis of life expectancy in relation to Utility following Prostatectomy
quality-adjusted life years in association with the selection strat-
egy (radical prostatectomy and watchful waiting, HRRV), Fig. 5. Sensitivity analysis of utilities following watchful wait-

unselective watchful waiting (WW alone) and unselective radi-ing in patients with significant tumor and radical prostatectomy.
cal prostatectomy (RP alone). Quality-adjusted life years wasThe line indicates the combination of threshold values of utilities
plotted against life expectancy changing from 10 to 14 yearswhich determines the preference for either the selection strategy
Note that if life expectancy exceeds 11.7 years, the selectioor unselective radical prostatectomy. In the area to the left of the
strategy shows more quality-adjusted life years than the othethreshold line, the selection strategy is to be preferred (selection
treatment options, whereas unselective watchful waiting was thereferred), while in the area to the right of the line, unselective
most favorable when life expectancy is less than 11.7 years.  radical prostatectomy is to be preferred (no selection preferred).
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tive radical prostatectomy. On the other hand, in the aregain in quality-adjusted years as compared with unselec-
to the right of the line, unselective radical prostatectomytive watchful waiting (2 years) was comparable to that
affords a longer quality-adjusted life expectancy than thefound by Becket al'® However, since the true life
selection strategy. If the utility value after radical prosta-expectancy for patients with T1c cancer is not known, and
tectomy is less than 0.76, the selection strategy based dhe present study, as well as previous reports, mainly uti-
pretreatment prediction is always preferred regardless olized data obtained before the widespread use of the PSA
values of utility following watchful waiting for significant test, it should be further evaluated whether these data can
tumors, whereas unselective radical prostatectomy iseasonably be used for estimating life expectancy for
always favorable when the utility value following pros- patients with PSA-detected early stage prostate cancer. An

tatectomy is over 0.95. ongoing randomized prospective trial (PIVOT), designed
to determine whether radical prostatectomy or expectant
DISCUSSION management is to be preferred in managing clinically

localized prostate cancer in the United States, should pro-

The present study shows that the decision analysis teclvide a more precise natural history of early stage prostate
nigue is a useful tool in determining treatment strategy forcancef?
early stage prostate cancer. It is also suggested that, basedRecent, widespread use of PSA measurement has
on the probability values used in the present study, selecteportedly increased the accuracy of diagnosing prostate
ing watchful waiting for the patients with T1lc prostate cancer by approximately 75% over screening with DRE
cancer who are judged to have insignificant cancer (prealone3? Further, 90% of prostate cancers found in PSA-
sumably insignificant) might have a benefit when com-based mass screening were organ-confined (T1-2), sug-
pared with unselective application of radical prosta-gesting that this early detection of prostate cancer might
tectomy. In addition, as shown in this study, a sensitivitysubstantially increase the proportion of possibly curable
analysis can provide useful information by assessing thearly stage prostate canéét. However, it is uncertain
importance of each parameter in the decision analysisvhether the early detection of prostate cancer will eventu-
when particular parameters possibly vary over a range oélly lead to a reduction in the cancer-related death rate,
values. since prostate cancer has a variable natural history and

The optimal management of early stage organ-confineaften does not progress to cause morbidity or mortality. In
prostate cancer has already been the subject of decisidact, the detection rates of malignant cells in the prostate
analysis by several investigators. In 1992, Flenehgl at autopsy are approximately 9,000 and 8,000 per 100,000
reported that aggressive treatment such as radical prostpepulation, while those of clinical cancer are only 6.5 and
tectomy or irradiation offered only a marginal benefit over40 in Japanese and US white men, respectively. Lethal
watchful waiting in many men with localized prostatic prostatic cancers are even rarer, with rates of 3.3 and 14
carcinoma, suggesting that watchful waiting is a reasonper 100,000 Japanese and US white men, respectively.
able alternative to invasive treatment for these patiénts. Thus, it is likely that many of prostate cancers are latent
However, Becket al'® concluded that radical operation is and asymptomatic throughout life. In addition, these inci-
preferable for all grades of localized prostate cancer basedentally found “latent” prostate cancers are usually small,
on reevaluation of the decision analytical researches usingell-differentiated and confined to the prostatéThus,
the data of Chodakt al on conservative management for prostate cancers which are found in PSA-based screening
localized prostate canc&t. At present, it is generally might include insignificant tumors which do not require
admitted that watchful waiting may be applied with the aggressive treatment. Although a perfect method to dis-
least risk for patients who have low-grade tumors and ariminate insignificant cancer from significant cancer is
life expectancy of less than 10 ye##sThis assumption is not yet available, Stamegt al have demonstrated using
in line with our findings in the sensitivity analysis regard- specimens obtained cystoprostatectomy for patients with
ing patient’s life expectancy, i.e., that the unselectivebladder cancer that prostate cancers smaller than 0.5 ml
watchful waiting strategy was the most favorable optionwere clinically insignificant and not likely to reach a clin-
in treating T1c prostate cancer patients with a life expecically significant size due to the long doubling tiffe.
tancy of less than 11 years. However, the present studgccording to this criterion, 13—26% of PSA-detected non-
also suggests that if preoperative selection of patients capalpable T1lc prostatic cancers were clinically insignifi-
be achieved with a reasonable accuracy, the watchfutant compared to 2-9% of the palpable T2 cariégfs??
waiting strategy with patient selection could be applicableA recent study using decision analysis has suggested
for patients with a life expectancy of more than 10 years. that PSA-based screening may result in poorer health

In the present study, quality-adjusted life expectancyoutcomes, i.e., shorter quality-adjusted life expectancy,
calculated for unselective radical prostatectomy (14.2if all patients once detected are subjected to radical prosta-
years) was similar to that reported previodsi and the  tectomy?” Thus, as presented in our study, selecting either
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radical or conservative treatment based on prediction o$o as to include larger prostate cancers, resulting in an
biological potential for progression might be a favorableincrease of the prevalence of insignificant prostate can-
alternative strategy in treating early stage prostate cancecers. Also, as shown in the present study, the sensitivity
In the present study, sensitivity analysis has also showand specificity for detecting significant tumors could be
that the selection strategy offers a gain in quality-adjustedow, if the prevalence of insignificant cancer is high. In
life expectancy when the prevalence of insignificantaddition, there remains a possibility that biological mark-
tumor is higher than 16%, using the sensitivity anders other than tumor size, pathological grade and PSA
specificity values derived from Epstet al?® Thus, it may more accurately predict insignificant tumors and/or
seems likely that the selection strategy would be moreslowly growing tumors, and indicate the existence of sub-
favorable in a population of patients with PSA-detectedgroups of patients who do not require aggressive treat-
Tlc cancers, approximately 20% of which are clinically ment® Thus, it is plausible that, in the future, the
insignificant, rather than in a population of patients with prediction-based selection of treatment modality might
T2 prostate cancers, of whom less than 10% have insigprovide a larger benefit to patients with early stage pros-
nificant tumors:3-16) tate cancer than that found in the present study.

A recent study by Albertsemt al has shown that Finally, utility values following radical prostatectomy
patients with conservatively treated low-grade (Gleasoror watchful waiting were roughly estimated in this study.
scores 2 to 4) prostate cancer incurred no loss of lifd&~ew investigations have been reported concerning utilities
expectancy compared with the general populafiofihus,  associated with morbidity caused by tumor progression or
tumor grade, in addition to tumor size, is likely to be ametastasis, as well as aggressive treatment such as radical
good indicator of biological potential for tumor progres- prostatectomy or radiatior,'® 2¥ and none has been pub-
sion. Epsteinet al reported that insignificant cancers, lished on the patient’s evaluation of utility values in the
defined as those with a tumor volume less than 0.2 cmtreatment of early stage prostate cancer. Since the results
and Gleason scores less than 7, were preoperatively estit decision analysis are sensitive to changes in utility val-
mated with rather high sensitivity (0.92) and specificity ues, as shown in our sensitivity analysis as well as
(0.73) based on a combination of low PSA density andothers!”®2%a more detailed assessment of utility values
low Gleason scores in specimens obtained by needle biogs definitely needed in further evaluating the outcome of
sies?® However, it has not yet been determined whetherach treatment decisidf*® Moreover, since quality of
selection of treatment based on pretreatment prediction dffe is very subjectivé? these utility values should be
significant and insignificant cancers in such a way actu-evaluated by each patient, and then be incorporated into a
ally leads to a beneficial outcome. Sensitivity analysis indecision making process when counseling each patient
the present study indicated that such a strategy with senswith early stage prostate cancer about optimal treatment
tivity and specificity values derived from Epstedh al?® modalities.
would lead to a gain of quality-adjusted life expectancy. In summary, our decision analysis in terms of quality-
In addition, it was also shown that the value of sensitivityadjusted life expectancy of patients with PSA-detected
for preference of the selection strategy should be higheearly stage prostate cancers showed that the prediction-
than 0.85, given the prevalence of significant tumor aased selection of conservative treatment for patients
0.8. It is therefore concluded that if a reasonable accuracjudged to have insignificant cancer could be an alternative
in prediction can be attained, the selection strategy is atrategy to conventional treatment, in which radical treat-
favorable treatment strategy. However, in other wordsment is usually applied to all patients. The present study
this conclusion clearly indicates that highly sensitive diag-also demonstrated that a decision analytical approach pro-
nostic methods which increase the accuracy of pretreatvides useful information to compare the possible outcome
ment prediction are required if the selection strategy is tf different treatment strategies for prostate cancer
be chosen for treating sexually active patients with T1lcpatients.
prostate cancer whose life expectancy is anticipated to be
20 years. Thus, further efforts should be made to achievRckNOWLEDGMENTS
more precise preoperative staging in patients with early
stage prostate cancér. This work was supported by a Grant-in-Aid for Cancer

Albertsenet al has also reported that a half of patients Research from the Ministry of Health and Welfare, Japan (Grant
with low grade prostate cancer had large tumors, but thayo. 7-41).
they had good prognoses with conservative treatfent.

Thus, it seems that the definition of insignificant cancer(Received February 9, 1998/Revised March 26, 1998/Accepted
could be less strict than that advocated by Stagtey}*¥  March 31, 1998)
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