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ABSTRACT

Objective: To evaluateif the digital rectal examination (DRE) performed before determina-
tion of total serum prostate specific antigen (tPSA) influences the levels of this protein.
Materials and Methods: Forty-eight men without a diagnosis of prostate pathology were

assessed for tPSA levels, before and 30 minutes after DRE examination. Values of tPSA in theindi-
viduals serum were measured by the electrochemoluminescence (ECLIA), in Roche's Elecys 1010
anayzer.

Results: DRE examination induced a modest elevation in tPSA valuesin 34 of the 48 men,
with avariation in mean elevation from 2.19% in the age range = 70 yearsto 11.96% in the age range
of 60-69 years. Additionally, moderate decreases in values were detected in 11 individuals and 3 did
not present any alteration following the procedure. Differencesin mean values of tPSA, pre- and post-
DRE were not statistically significant, neither in the total sample of individuals or in the age range

groups.

Conclusion: DRE examination does not significantly influence the tPSA valuesin individu-

asunder study.
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INTRODUCTION

In many institutionsthe diagnosis of prostate
pathologies, such as benign prostatic hyperplasia
(BPH) and prostate cancer (PCa), is made through
clinical and laboratory procedures:. digital rectal ex-
amination (DRE), assessment of serum total PSA
(tPSA), ultrasonography and histopathol ogic exami-
nation in biopsies of the gland, usually in that order.
The evidence of an altered structure of the gland
through DRE and/or tPSA value above 4 ng/mL, gen-
erally leads to the performance of a prostate biopsy
for definitive diagnosis.
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In astudy with 199 men, Yuan et a. (1) ob-
served that the DRE resulted in atransitory and non-
significant elevation of tPSA in only 6% of men, while
the performance of transrectal biopsy raised serum
tPSA level in 92% of the cases. Significant alterations
in serum parameter were detected by Crawford et al.
(2) in some men with pre-DRE tPSA values below
4.0 ng/mL. Chybowski et al. (3) assessed the effects
of DRE in 71 patients with prostate pathologies and
72 controls and found that someindividualswith ini-
tial PSA values up to 4.0 ng/mL presented a statisti-
caly significant elevation of serum PSA, but they
regarded such alteration as having no clinical signifi-
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cance. In amore recent study, Lechevallier et al. re-
ported that DRE induced a significant increment of
total PSA in the peripheral bloodstream, mainly due
totheelevation of free PSA. Conjugated PSA seemed
to be less sensitive to the procedure (4).

Though DRE and tPSA examinations do not
individually have a diagnostic value for prostate pa-
thology, the association of both parameters was rec-
ommended asthe most effective way for “screening”
the risk population (5,6).

Routine application of DRE before blood
collection for dosing tPSA is performed in many cen-
tersthat are speciaized in prostate diseases. Theavail-
ability of relatively few studiesin literature about the
effects of DRE on serum PSA and the lack of find-
ingsin literature about such assessmentsin our envi-
ronment, led to the present study about the potential
effects of digital rectal examination on serum total
PSA levels (tPSA).

MATERIALSAND METHODS

During the period from June to September
2001, 48 men aged over 39 years were selected for
this study. All men were asymptomatic concerning
the prostate, and none of them had a history of sys-
temic inflammatory disease. Men were grouped by
the following age ranges: a) 39 - 49 years (n = 18);
b) 50-59 (n=18); ¢) 60- 69 (n=8); d) =70 (n= 3).

Determination of tPSA

Patients had their venous blood collected in
sterile Vacutainer tubeswithout anticoagulant and cen-
trifuged for serum separation. Quantitative dosing of
tPSA was performed by the el ectrochemol uminescence
immunoassay technique (ECLIA), using Roche's
Elecsys 1010 analyzer. Thefirst dosing was performed
before DRE, and the second one within a 30-minute
interval of this examination. Values were estimated in
ng/mL and expressed in means + standard deviation
and medians. Results were analyzed for potentia dif-
ferences between median values, before and after DRE
examination in the whole group of 48 individuals, as
well asin each of the age ranges under study.

Differences between median values before
and after DRE examination were assessed by

424

McNemar’stest for comparing the medians of paired
samples(7), aswell asthedifferencein pre- and post-
DRE vauesin each agerangeto the significance grade
of p< 0.05.

RESULTS

The DRE examination did not find detect-
able abnormalities in none of the 48 individuals, in-
cluding the 3 men aged > 70 years, 2 of whom pre-
sented tPSA values above the values regarded as nor-
mal of 4.00 ng/mL.

Before the DRE examination the individuals
revealed atPSA value of 1.37 £ 2.01 ng/mL with the
median values established in 0.99 ng/mL (Table-1).
Two individuals from the investigational group, both
above 70 years old, had values above 4.00 ng/mL,
one with 4.36 and other with 14.00 ng/mL, which
contributed to the high value of standard deviation
around the mean evidenced in this group. Following
the post-DRE 30-minuteinterval, the group presented
values for mean * standard deviation and median,
respectively, of 1.47 + 1.81 and 1.13 ng/mL. The dif-
ference between median values of tPSA, before and
after the examination, was minimal and non signifi-
cant (p > 0.05). In a new tPSA assay after DRE ex-
amination the same 2 individua that had revealed
values above 4 ng/mL, maintained values above this
threshold (4.35 and 13.00 ng/mL, respectively) con-
tributing, once more to elevating the standard devia-
tion around the mean (Table-1).

The group’s mean values of tPSA were ap-
proximately 37% higher than the medians, both be-
foreand after DRE, proving that the median reflected
the value distribution of the group in amore reliable
way, without being excessively influenced by indi-
vidual valuesthat arelargely different from the aver-
age. The expressive magjority of individuals shows a
trend of having presented some elevation in tPSA
valuesfollowing DRE (34 dos 48), and 3 maintained
themselves at the same threshold, while 11 demon-
strated a slight decrease in the levels of this serum
protein, including the 2 individual swith values above
4.00 ng/mL.

The values of mean £ SD and median of the
age range groups are presented in Table-2. Data re-
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veal that mean values of tPSA progressively increase
from the lowest age range to the range = 70 years.
The group = 70 years evidenced the highest mean
value of all four age ranges, influenced by 2 indi-
viduals' high values.

Median values of the age rangesal so recorded
a progressive elevation with increasing age, except
for the group from 50 - 59 years whose median value,
below the other ranges, was maintained after the DRE
examination. The difference in pre- and post-DRE
median values was not statistically significant in any
age group (p > 0.05).

The percentage of variation in the tPSA
mean levels, before and after DRE examination in
the age groups are presented in Table-2. DRE pro-
cedure caused the lowest variation for levels higher
than 2.19% in the group = 70 years, and the highest
increase of 11.96% in individuals between 60-69
years. A progressive increase in the percentage of
elevation in tPSA mean values was found in the
first 3 age groups (7.07; 11.18 and 11.96, for the
39 - 49, 50 - 59 e 60 - 69 years ranges, respec-
tively), with a drop to 2,19% being recorded then
in the group = 70 years.

DISCUSSION

DRE and determination of serum PSA are
regarded as highly valuable for “screening” male
population in ages that are more susceptible to pros-
tate pathologies (8-11). In comparative terms, thein-
creasein serum PSA levels seem to better correlated
to the evolution of prostate pathologies (12), but this
protein can be high in other conditions unrelated to
the prostate (13,14), which renders difficult the use
of this marker as an exclusive parameter for diagno-
sisof PCaand BPH. Even though rectal examination
alows a direct assessment of structural changes of
the prostate and surrounding tissues, DRE examina-
tion isconsidered |ess sensitive than PSA determina-
tion, particularly for detecting diseases in an early
stage of development. Such considerations have
largely contributed for recommending the use of both
procedures in combination for routinely * screening”
the mal e population for detection of prostate patholo-
gies (5,6).
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When DRE examination is performed before
the dosing of serum PSA, the use of post-rectal pal-
pation PSA values as reliable markers of true values
for theindividual could becompromised, in principle,
if such examination induces significant changes in
the serum protein. Such possibility was investigated
insomestudies, mainly inthe USA (1-3) andin France
(4), with observations suggesting that DRE induced,
in agenera way, minimal changesin serum levels of
PSA, which did not significantly compromisethe use
of this parameter. However, doubts seem to persist
on this respect (4).

For the present study, the urology team of the
institution determined the 30-minuteinterval between
DRE examination and the new dosing of tPSA. Pre-
vious works used intervals between DRE and the as-
sessment of PSA, ranging from afew minutesand up
to 90 minutes following digital rectal examination
(1,2), however without finding significant differences
in values that could be attributed to the post-DRE
measuring time. The interval employed in this work
isthe same oneused in the study by Lechevalier et al.
(4).

Present datareveal that DRE resulted, almost
aways, in increase in the tPSA value, of about 8 to
13% (Tables-1 and 2). This observation is in accor-
dance, in general terms, to reports by Stamey et al.
(15) and by Brawer et al. (16), during the 80s, and in
subsequent studies (1-4).

Since DRE is a non-traumatizing and mini-
mally stressing technique to the individual, it seem

Table 1— Pre- and post-digital rectal examination (DRE)
values of total PSA (tPSA) in individuals without prostate
pathology.

Parameter tPSA (ng/mL) (n = 48)
Pre-DRE Post-DRE

Median vaue 0.99* 1.13*

Mean £ SD 1.37+201 147+181

* Difference between the values was not statistically significant
(p > 0.05). tPSA valuesincreased in 34 individual, decreased in
11 and remained unchanged in 3.



DIGITAL RECTAL EXAMINATION AND PSA

Table 2 — Pre- and post-digital rectal examination (DRE) values of total PSA (tPSA) in individuals without prostate

pathology, according to age range.

Age Range N Pre- DRE Post - DRE Increase in mean
(years) tPSA (ng/mL) tPSA (ng/mL) value following DRE (%)
Median Mean = SD Median Mean + SD
39-49 18 1.35* 0.99+0.90 1.34* 1.06+0.88 7.07
50 - 59 18 0.31* 1.02+0.57 0.34* 1.14+064 11.18
60 - 69 09 202 117+0.64 212 1.31+0.67 11.96
>70 03 3.03* 5.02+6.03 3.09* 513+535 219

* There was no statistically significant difference between pre- and post-DRE values in none of the age ranges under study.

reasonable to assume that he effects of DRE exami-
nation are not long lasting to the point of maintaining
PSA alteration for a long time. The modest rise in
mean and median values of tPSA following the per-
formance of the DRE was not shown to be statisti-
cally significant, which isin accordance to other re-
portsin theliterature (1-16), however it does not cor-
roborate the observations of studiesthat found asig-
nificant increasein serum PSA valuesfollowing digi-
tal rectal examination (2-4,15). Theincrease in post-
DRE PSA, of about 1.5to 2.0 times above theinitial
values asreported by Stamey et al. (15), was not cor-
roborated in none of the subsequent studies, includ-
ing the present work.

Inthisstudy, in addition to moderateincreases
inthe majority of individuals assessed, DRE hasaso
caused adecreasein tPSA valuesin 11 of the 48 indi-
viduals, with other 3 that did not present any change
intheir levels. Thisfinding seemsto suggest that DRE
does not contribute, in fact, for a significant change
in mean or median profile of tPSA in this group of
individuals (men with no diagnosed prostate pathol-
ogy). In thisaspect, this work, which was performed
with agroup of only 48 healthy individuals, directly
and favorably parallels with the conclusion by
Crawford et a. (2), that DRE did not result in signifi-
cant changesin the PSA level.

Datafrom Table-2 reveal that the percentage
of DRE-induced increase in mean tPSA values re-
lates to the increasing age of the male population, in
acrescent way, from the age range of 39 - 49 yearsto
therange of 60 - 69 years. Such dataisin accordance,
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inagenera way, to the well-known elevation of PSA
with increasing age. Despite this effect of age over
tPSA in older individuals, the differences found in
values of age ranges were not significant.

Finally, we observed that the group of indi-
vidualsaged = 70 years had adecrease in tPSA value
following the DRE procedure. Considering that there
were only 3 individuasin this age range, the obser-
vation becomes little relevant. Even if we disregard
the tPSA values of the group = 70 years, it is evident
that the digital rectal examination induced some al-
teration for higher tPSA valuesin approximately 72%
of theindividuals assessed. However, this modest el -
evation does not seem to be significant so to nega-
tively influence the use of post-DRE tPSA values as
reliable markers.
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