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Abstract

Objectives—To test, in a prostate-cancer population-based database, the validity of the finding
that in a single-institution series, palliative transurethral resection of prostate (TURP) is associated
with an increased risk of progression.

Patients and methods—Using the Surveillance and End Epidemiology Registry, we identified
men who had a TURP subsequent to their diagnosis of prostate cancer, from 1998 or 1999. The
outcome of interest was disease progression, as defined by the initiation of androgen-deprivation
therapy or procedures indicating progressive urinary obstruction. Multivariable logistic regression
analysis was used to assess the adjusted odds of signal events related to disease progression
adjusting for the concurrent effect of the covariates.

Results—There were 29 361 men with prostate cancer and 2742 (9.3%) had a TURP after the
diagnosis. These men had a mean age of 75 years and were unlikely to undergo definitive primary
treatment. Men receiving TURP were more likely to undergo orchidectomy than men who did not
have a TURP (odds ratio 1.64; 95% confidence interval 1.03-2.60) even after adjusting for
differences in cancer-directed treatment, tumour stage and grade, prostate-specific antigen level,
race, and age at diagnosis. These men were also more likely to have malignant urinary obstruction
(ureteric and bladder outlet) than were men who did not have TURP.

Conclusion—The requirement for TURP is an adverse prognostic marker even when this is
adjusted for classical tumour characteristics. Although the exact reasons for this finding are
unclear, consideration should be given to adjuvant treatment in patients undergoing TURP.
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Introduction

In patients with metastatic prostate cancer, a palliative TURP can be safe, with improvement
in urinary symptoms [1]. However, the use of TURP in patients with clinically localized
disease is controversial, primarily because of evidence that this procedure is related to
progression and dissemination of prostate cancer [2-5]. By contrast, other studies showed no
significant effect on survival [6-9]. Some authors proposed that patients with stage T1-2
disease are not at risk of disease progression from TURP, and that this procedure negatively
affects only patients with more advanced tumours [10,11].

There are plausible reasons why TURP could be directly responsible for worsening the
prognosis of patients with prostate cancer by leading to a higher incidence of disseminated
cancer. For example, TURP can facilitate intravascular dissemination of neoplastic cells due
to the simultaneous transection of the cancer as well as venous and lymphatic channels in a
setting of fluid under pressure. The RT-PCR technique has been used to search for cells
expressing PSA or prostate-specific membrane antigen in extraprostatic sites, including the
peripheral blood, lymph nodes, and bone marrow [12-14]. In this regard, several authors
have reported the perioperative dissemination of prostate cancer cells after TURP by a RT-
PCR assay for PSA mRNA [15]. However, recent understanding in the molecular biology of
cancer metastasis indicates that the process of cancer dissemination is complex and is
probably not simply explained by forced mechanical spread of tumour cells [16].

As these concerns are based on small, retrospective studies, the potential exists for
undetected bias to mislead clinicians. We intended that by analysing a much larger cohort,
we could determine first if TURP is indeed associated with disease progression, and second,
what if any factors are associated with the progression In the present study we aimed to
answer these important questions by using Surveillance, Epidemiology and End Results
(SEER)-Medicare programme data to evaluate the association of TURP on the prognosis of
patients with clinically localized prostate cancer, when this is adjusted for other concomitant
patient and tumour variables.

Patients and methods

We used the SEER-Medicare database, which combines information from the National
Cancer Institute’s SEER programme with Medicare claims and enrolment records [17]. The
study population includes all men in the SEER registry diagnosed with incident prostate
cancer in either 1998 or 1999, who were aged =66 years at diagnosis and eligible for
Medicare at the time of their diagnosis. Information drawn from the SEER data was used to
determine patient age at diagnosis, race, tumour stage, tumour grade, and whether an
elevated PSA level was reported at diagnosis. Tumour stage is reported by SEER using the
American Joint Committee on Cancer criteria, with stage 1 defined as impalpable tumours,
stage 2 as tumours that are palpable but confined to the prostate with no clinical evidence of
metastatic disease, stage 3 as tumours that are intracapsular extending into the prostatic
apex, and stage 4 as tumours with extension beyond the prostate. Stage 1 and 2 by
convention are considered localized prostate cancer, while stage 3 and 4 are no longer
organ-confined. Histological grades are defined by SEER as grade 1 for well differentiated
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cells, grade 2 for moderately differentiated cells, grade 3 for poorly differentiated cells, and
grade 4 as undifferentiated. Histological grade 1 corresponds to Gleason scores of 2—4,
grade 2 to 5-7, and grade 3 to 8-10 [17].

Physician part B claims records were searched to identify patients in the study population
with the Current Procedural Terminology (CPT) code 52601, (TURP) at any time from the
date of diagnosis to December 2003, or to the date of death for those men who died before
December 2003. Dates of death were obtained from the linked Medicare programme
enrolment data. The number of months between the date of prostate cancer diagnosis and the
date of TURP was calculated for each patient, and whether TURP occurred before receipt of
cancer-directed therapies (CDTS).

We defined progression as the need for androgen-deprivation therapy (ADT), or urinary
obstruction requiring a procedure. Bilateral orchidectomy and treatment with LHRH
agonists occurring =6 months after prostate cancer diagnosis both represented the need for
ADT, and we defined bladder obstruction as surgical intervention in the form of suprapubic
tube, ureteric stent insertion or nephrostomy tube placement. Medicare records were queried
for CPT codes relating to these endpoints during the follow-up [18,19]. Occurrences of
orchidectomy and initiation of LHRH-agonist therapy were empirically limited to events
occurring =6 months after diagnosis, to avoid including cases where these therapies were
likely to represent treatment after the incident diagnosis rather than treatment for disease
recurrence. Death occurring any time after diagnosis was also assessed. The interval
between the date of prostate cancer diagnosis and the date of each event was calculated for
each patient. Events that occurred before receipt of TURP were excluded as outcomes.

Multivariable logistic regression analysis was used to assess the adjusted odds of each event,
except death, that occurred among men who had ad TURP within 3 months of diagnosis
compared to men with no TURP during this period. Multivariable Cox proportional hazards
regression was used to assess the adjusted hazard of death associated with receipt of TURP
within 3 months, using the same covariates included in the logistic regression models. The
relationship was assessed only for men receiving TURP within 3 months of diagnosis
because TURP occurring after this period could itself be an indicator of disease progression.
The multivariable odds of each of the six disease recurrence-related events occurring for
men with TURP within 3 months of diagnosis were adjusted in each case for the concurrent
effect of differences among patients in the types of CDT received, tumour stage and grade,
PSA level, race, and age at diagnosis. Identical adjustments were included in the Cox
proportional hazards model to assess the relative hazard of death associated with TURP
within 3 months of diagnosis.

The overall statistical performance of each regression model was assessed using the C
statistic, which measures the model’s ability to discriminate between patients with and
without the event predicted by the model [20,21]. The C statistic is equivalent to the area
under the receiver operating characteristic curve; it has a maximum value of 1.0 when all of
the model’s predicted risks for the outcome among patients who have the outcome are
greater than the model-predicted risks for the outcome among patients who did not have the
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outcome. The C statistic = 0.5 when the model’s discrimination between patients who did or
did not experience the outcome is equal to random chance.

The study population included 29 361 men with incident prostate cancer who fulfilled the
above criteria. Table 1 shows the number and relative frequency of each characteristic
measured for the total study population and for the subpopulation of men with TURP within
3 months of diagnosis. An elevated PSA level at diagnosis was recorded for 62% of the
total, moderately differentiated tumour for 63%, and localized disease for 45% of the men in
the total population. Among men with TURP within 3 months, 36% had an elevated PSA
level at diagnosis, 51% had moderately differentiated tumour, and 54% had localized
disease. Although only 15% of the total population had extraprostatic disease by DRE, stage
information was missing for 39%. African-American men represented 11% of the total
population and of men with TURP within 3 months. The mean age at diagnosis was 75 years
in the total study population and 78 years for men with TURP within 3 months.

TURP was carried out in 2742 men (9.3%) at some point between the date of their prostate
cancer diagnosis and the end of the available follow-up period. Of these, 419 were outside of
the 3-month period used to exclude cases indicative of early disease progression. A mean of
3.4 years of follow-up after TURP was available. Importantly, most patients receiving
TURP within 3 months of diagnosis did not receive definitive CDT. Radical prostatectomy
(RP) was performed in 3.7%, external beam radiotherapy (EBRT) in 6%, and brachytherapy
in 3% of men with TURP within 3 months of diagnosis. Figure 1 shows the frequency
distributions of the time elapsed between the date of prostate cancer diagnosis and dates of
CDT in the total population. Notably, brachytherapy often occurred at 4-5 months after the
date of diagnosis, while other types CDT were commonly applied within 2-3 months of
diagnosis. Only 10% of the total population received treatment at =;9 months after their
diagnosis with RP, EBRT or brachytherapy. Figure 1 also shows the frequency of the time
elapsed between the date of prostate cancer diagnosis and dates of TURP. TURP was
performed within 3 months of prostate cancer diagnosis for 78% of the men who received
TURP.

Table 1 also lists the frequency of five cancer progression-related outcomes and deaths from
any cause among patients in the total population and the subpopulation with TURP within 3
months of diagnosis. There were higher frequencies for each outcome among men with
TURP. Table 2 shows the adjusted odds of ADT, receipt of a JJ stent, percutaneous
nephrostomy (PCN), and suprapubic cystostomy associated with TURP within 3 months.
Men receiving TURP were significantly more likely to have an orchidectomy beginning =6
months after TURP (odds ratio 1.64, 95% CI 1.03-2.60) than men who did not have TURP,
after adjusting for differences in CDT (RP, EBRT, brachytherapy), tumour stage and grade,
PSA level (elevated or not at diagnosis), African-American race, and age at diagnosis. The
difference in the odds of LHRH therapy initiation at =6 months after diagnosis (odds ratio
1.09, 95% CI 0.92-1.30) for men receiving TURP was not statistically significant. Men
receiving TURP were significantly more likely to receive a JJ stent (odds ratio 1.76, 95% CI
1.17-2.64), PCN (2.46, 1.53-3.95), and suprapubic cystostomy (1.90, 1.26-2.87), than to
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men who did not have TURP. Table 3 presents the adjusted all-cause mortality hazard
associated with TURP within 3 months. Men receiving TURP had a significantly higher
mortality risk over the period of available follow-up (hazard ratio 1.26, 95% CI 1.17-1.35),
after simultaneous adjustments for differences in types of CDT, tumour grade, stage,
elevated PSA level, race, and age at diagnosis. The C statistic obtained for the multivariable
regression models was 0.584-0.75.

Discussion

We intended that by analysing a much larger cohort we could determine first if TURP is
indeed associated with disease progression and second, what if any factors are associated
with the progression. Unfortunately, even by using the SEER-Medicare population-based
database, we were still limited by the nature of claims data and a TURP population that was
not homogenous. Our study does support the concern that TURP could be associated with
disease progression, but we were unable to determine the strength of that association or
identify factors associated with progression.

The mean age of the patients was 75 years, which is clearly older than most men currently
presenting with prostate cancer. The widespread use of PSA testing was only just becoming
common during the period for incident prostate cancer used here. Thus, it is not surprising
that the mean age was higher and men were less likely to undergo definitive treatment. With
the publication of the Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial, and
the European Randomized Study of Screening for Prostate Cancer, the potential exists for
less prostate cancer screening. If that occurs, we could again be treating patients diagnosed
with palpable, locally advanced disease.

In addition to the theory that the fluid pressure used during TURP facilitates dissemination
of neoplastic cells, epidemiological studies suggested that TURP might somehow promote
vascular spread. Comparison of the outcomes of patients diagnosed by TURP with those
diagnosed by needle biopsy suggest that the former approach had a higher incidence of
distant metastasis, increased recurrence rate and lower survival, especially when TURP was
carried out in T3 and T4 (Stage C) or moderately to poorly differentiated tumours [2-5]. By
contrast, Fowler et al. [6] reported that TURP had no adverse effect on survival, while
Kuban et al. [7] reported that only tumour grade and stage were reliable predictors of the
potential to develop metastatic prostate cancer. They described that TURP, in itself, has no
significant influence on the progression of disease, survival and bone metastasis [7,22].
They also stressed that local control correlated strongly with survival and incidence of
metastasis. However, locally advanced disease, either at diagnosis or resulting for the lack of
local control, can be accompanied by symptoms of BOO requiring TURP. Therefore, the use
of TURP would probably be associated with larger tumours and thus more aggressive
disease, and this information might not be captured fully by other tumour characteristics,
such as stage or grade. Landmann et al. [23] examined this issue and reported an adverse
effect of TURP on disease-free survival only in T3-T4 tumours of intermediate and poor
differentiation.
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Our study was limited by our inability to assess the incidence of distant metastasis with any
reliability. We lack the clinical information to determine why a clinical course was chosen.
For example, we do not have results of bone scans, CT or PSA doubling time. Although
ADT might be initiated for metastatic disease, claims data limit our ability to determine if
the instigating reason for the ADT was local progression or metastasis. The initiation of
ADT is often subject to the personal philosophy of both the physician and patient. However,
endpoints related to BOO are a more reliable method of determining local progression and
less subject to personal philosophy. By using the large SEER-Medicare database, our
analysis has the advantage of being able to adjust for many factors that might have
confounded previous studies. In addition, because it is national, it is more representative of
the overall effect of TURP in the general population of patients with prostate cancer. By
adjusting for elevated PSA level, grade, stage and treatment, we are able to address the sole
effect of TURP on outcomes. The national database also allows us to assess for relatively
rare outcomes and in fact, the outcomes of interest occurred in a small fraction of the overall
cohort. While these outcomes are statistically significant, we acknowledge that the clinical
importance of the progression endpoints chosen is subject to interpretation. Certainly the
association between TURP and increased all-cause mortality is clinically important.
However, we have not proved causation, but just an association. It is still conceivable that
we inadequately controlled for grade, stage or comorbidities and that the men with TURP
within 3 months had more aggressive tumours.

Our data suggest that men receiving TURP were significantly more likely to receive a JJ
stent (odds ratio 1.76), suprapubic cystostomy (1.90) and PCN (2.46) than men who did not
receive TURP. These are all signs of local progression of disease. Indeed, local tumour
control, TURP resected weight and obstructive uropathy are prognostic factors in prostate
cancer. Obstructive uropathy (BOO, ureteric obstruction) results in significantly reduced
survival in men with prostate cancer and can be rapidly progressive, especially in poorly
differentiated tumour [24,25]. These are the same patients that might require TURP. In the
report of Duncan et al. [26], patients with locally advanced disease who had a TURP also
had a statistically significant higher probability of having a poorly differentiated cancer.
However, although our analysis was able to adjust for factors such as grade and stage which
are associated with more advanced tumour and higher incidence of local progression, the use
of TURP was associated with local progression. Our work corroborates the smaller
retrospective studies raising the possibility that the TURP procedure itself might induce
biological changes that result in a more advanced tumour. Indeed, the all-cause mortality
was higher in those undergoing TURP and it could be inferred that these men had more
advanced tumour. The men treated by TURP could simply have more severe comorbid
conditions and their underlying cancer might have had no effect on their longevity. Thus,
caution must be used when inferring that the TURP “caused’ the local progression or
increase in mortality.

Our study has several limitations. The results obtained in this analysis reflect only events
observed for men aged =66 years at diagnosis, who were eligible for Medicare and living in
localities that report cases to the SEER registry. Our research is pertinent only to the older
patient diagnosed with more advanced disease who might require a TURP, not to a young
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man diagnosed by a change in PSA velocity who is undergoing definitive therapy. The
limitations of this observational research include the potential for bias in the identification of
disease recurrence-related events and the potential for errors in the measurement of patient
covariates included in the multivariable models. Although most patients had =3 years of
follow-up available, it is possible that the frequency of events occurring beyond the follow-
up period could be substantially different across the groups being compared. The PSA level
at diagnosis was measured as ‘elevated’, and the effects of this covariate might be under-
adjusted compared to what could be obtained from the model if the specific PSA value
and/or PSA slope were available. Further, our adjustments for the effects of differences in
tumour grade are limited by the manner in which this information is reported in SEER.

Tumour grades reported in SEER are defined by the biopsy specimen for patients without
surgery, and by pathology results for patients receiving surgery. Comparison of outcomes
for patients with TURP or RP to outcomes for patients without surgery is potentially
confounded by this bias in reported tumour grade. These results are also limited by the
potential for unadjusted confounders that could meaningfully change the observed results if
they were included in the models. This is suggested by the C statistics obtained for the five
multivariable regression models, which were 0.584-0.75. At the lower end, these levels of
discrimination imply that unmeasured confounders might exist that could change the
observed results. None of the models perfectly discriminate (i.e. have a C statistic = 1.0)
according to the risk of local progression. Comparison of the model C statistics indicates
that unmeasured confounders have greater potential to change the results obtained for the
models predicting the occurrence of LHRH therapy and JJ stents, and lower potential to
change the observed results for model predicting occurrences of PCN. In essence, the
association of TURP with an increased risk of local progression might, despite adjustments
for elevated PSA level, stage and grade, be due to an unrecognized factor of ‘disease bulk’
that is not captured by the data.

A prospective single-institution study with individual patient data would better address the
issue of tumour bulk. For example, if diagnostic testing before TURP, e.g. PSA level, PSA
doubling time, degree of lymphadenopathy or Gleason score, were available, this would be a
better surrogate for disease burden. If the patients treated by TURP still had disease
progression at greater rates than matched controls, this design would better support
causation.

In conclusion, using a large national cohort of men, our work corroborates that of several
smaller retrospective studies suggesting that TURP carried out within the first few months
after needle biopsy-based diagnosis of the prostate cancer is associated with a risk of local
tumour progression and greater all-cause mortality. Although the exact reasons for these
findings are unclear, consideration should be given to adjuvant treatment in patients
undergoing this procedure.
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Fig. 1. Therelationship of palliative transurethral resection of the prostate with disease
progression in patientswith prostate cancer

The frequency distribution of the various potentially curative procedures and for TURP,
showing the number of patients in the study population who had RP, TURP, EBRT, or
brachytherapy (Brachy) by the time (months) elapsed between the date of their prostate
cancer diagnosis and the date of the procedure.
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The characteristics of the study population

Table 1

n (%) variable” All TURP at < 3 months
Total 29361 (100) 2143 (100)
TURP 2742 (9.34) 2143 (100)
TURP before CDT 248 (0.84) 220 (10.27)
TURP after CDT 171 (0.58) 36 (1.68)
TURP with no CDT 2323 (7.91) 1887 (88.05)
Patients with CDT by type

RP 3641 (12.40) 80 (3.73)

EBRT 1964 (6.69) 132 (6.16)

Brachytherapy 3135 (10.68) 65 (3.03)
Cancer recurrence-related outcomes
Orchidectomy

26 months after diagnosis 188 (0.64) 23(1.07)

< 6 months after diagnosis 480 (1.63) 128 (5.97)
JJ stent any time after diagnosis or TURP 229 (0.78) 31 (1.45)
Suprapubic cystostomy after diagnosis or TURP 218 (0.74) 31 (1.45)
PCN any time after diagnosis or TURP 129 (0.44) 25 (1.17)
LHRH initiated

26 months after diagnosis 1793 (6.11) 161 (7.51)

< 6 months after diagnosis 7357 (25.06) 520 (24.27)
Tumour grade

well differentiated 2040 (6.95) 436 (20.35)

moderately differentiated 18393 (62.64) 1091 (50.91)

poorly differentiated 6329 (21.56) 524 (24.45)

undifferentiated 126 (0.43) 18 (0.84)

unknown 2471 (8.42) 73 (3.41)
Tumour stage

clinically unapparent impalpable 10448 (35.58) 1101 (51.38)

clinically apparent palpable 3033 (10.33) 73 (3.41)

but confined to prostate

intracapsular extending into 1849 (6.30) 39 (1.82)

prostatic apex

extension beyond prostate 2490 (8.48) 212 (9.89)

unknown 11541 (39.31) 718 (33.50)
PSA listed as elevated at diagnosis 18194 (61.97) 782 (36.49)
in SEER data
African-American 3168 (10.79) 236 (11.01)
Mean age at diagnosis, years 75.08 77.83
Mean available follow-up, years 3.50 3.26
Died during available follow-up 8114 (27.64) 923 (43.07)
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Unless stated otherwise.
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Table 3
Adjusted hazard of death

Variable Hazard ratio (95% CI)
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TURP within 3 months of diagnosis
RP
EBRT
Brachytherapy
Grade
well differentiated (reference)
moderately differentiated
poorly differentiated
undifferentiated
unknown
Stage
clinically unapparent, impalpable (reference)
clinically apparent, palpable, but confined to prostate
intracapsular, extending into prostatic apex
extension beyond prostate
unknown
PSA listed as elevated at diagnosis in SEER data
African-American
Age at diagnosis

Multivariable regression model, C statistic

1.26 (1.17-1.35)
0.40 (0.36-0.45)
1.10 (1.00-1.21)
0.62 (0.56-0.68)

1.10 (0.98-1.21)
1.62 (1.46-1.80)
2.38 (1.84-3.07)
3.04 (2.74-3.38)

1.01 (0.93-1.11)
1.08 (0.95-1.21)
2.85 (2.65-3.05)
1.15 (1.08-1.22)
0.77 (0.73-0.80)
1.27 (1.19-1.36)
1.09 (1.08-1.10}
0.756
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