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Summary
Serum acid phosphatase was measured in patients
with enlarged benign and malignant prostate before
and after rectal examination. Amongst the patients
with benign glands, rectal examination did not
produce any significant false elevation of the enzyme.
Rectal examination, however, caused a rise in the
enzyme level in a few untreated cancer patients and in
cancer patients who had become refractory to hormo-
nal therapy. This rise would help rather than mislead
in the diagnosis of malignant prostate and also in
identifying treated patients who had become refrac-
tory to treatment. Thus, when serum acid phospha-
tase is properly determined, elevated levels should
always arouse suspicion of malignant prostate or
other lesions associated with high enzyme level even
if such determination was preceded by rectal exami-
nation.

There appears to be no merit in the teaching that
the determination of serum acid phosphatase should
be delayed after rectal examination.

Introduction

Prostatic acid phosphatase was first described by
Kutscher and Wolbergs in 1935. Three years later
Gutman and Gutman (1938) found that this enzyme
was elevated in metastatic carcinoma of the prostate.
The promise of this enzyme becoming a biological
marker for the detection of carcinoma ofthe prostate
was never fully realized. It soon became clear that
serum acid phosphatase remained normal in 20% of
cases of metastatic carcinoma of the prostate (Ken-
dal, 1961). In early lesions, the enzyme remained
normal in 95% of cases (Woodward, 1952). The
diagnostic value of acid phosphatase was further
diminished when it became known that lesions other
than prostatic carcinoma could elevate the serum
level of this enzyme (Woodward, 1959). Further-
more, many sources of error in the estimation of
serum acid phosphatase came to light (Ozar, Isaac

and Volk, 1955). In spite of these limitations, this
enzyme has remained a useful aid in the diagnosis
and follow-up of prostatic cancer.
Throughout the years, however, numerous surgical

textbooks and medical teachers have continued to
teach that rectal examination can so increase serum
acid phosphatase levels as to induce a false positive
diagnosis of carcinoma of the prostate. The purpose
of this study was to evaluate, under controlled
conditions, the effect of rectal examination of en-
larged benign or malignant prostates on serum acid
phosphatase levels.

Subjects and methods

Seventy-eight patients attending the Urology
Clinic of the Lagos University Teaching Hospital
were admitted into the study. Thirty-nine patients
(50%) had benign prostatic hypertrophy, 22 (28%)
had carcinoma of the prostate whilst 17 (22%)
patients with no urinary lesions served as controls.
The mean ages of the three groups were 68, 69 and 60
years respectively. No rectal examination was done
on any of the patients in the preceding 48 hr.

After a general physical examination, rectal exami-
nation was carried out in the left lateral position and
palpation of the prostate was continued for 2 min.
Twenty millilitres of blood were collected from each
patient (a) 5 min before, (b) 15 min after and (c) 24 hr
after rectal examination.

Total serum acid phosphatase (TSP) and tartrate-
inhibited, prostatic acid phosphatase (PF) were
determined in all patients (King and Jagatheesan,
1959). Blood was collected into sterile universal
bottles with extreme care to prevent haemolysis.
Questionable samples were excluded from analysis.
After centrifugation, serum was collected and acid
phosphatase estimated immediately. All determina-
tions were done in duplicate by the same investigator
and the mean of two values was recorded.

0032-5473/82/1200-0763 $02.00 © 1982 The Fellowship of Postgraduate Medicine

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.58.686.763 on 1 D

ecem
ber 1982. D

ow
nloaded from

 

http://pmj.bmj.com/


764 D. N. Osegbe and G. Magoha
TABLE 1. TSP and PF before and after rectal examination in controls, benign prostatic

hypertrophy (BPH) and carcinoma of prostate

5 Minutes before 15 Minutes after 24 Hours after
rectal examination rectal examination rectal examination

(KAU/dl) (KAU/dl) (KAU/dl)

Controls n= 17
TSP Range 0-2-2-0 0-4-2-4 0-2-2-4

Mean 1.11 1-21 1-03
+s.d. 0.90 0.78 0-89

PF Range 0-0-0-5 0-0-0-3 0-0-0-5
Mean 0-14 0.19 0-15
±s.d. 0-12 0-14 0-14

BPH n=39
TSP Range 0-2-2-1 0-4-2-4 0-2-2-1

Mean 1-42 1-40 1-17
+ s.d. 0-70 0-69 0-70

PF Range 0.0-0.9 0-0-0-7 0-0-0-7
Mean 0-40 0-42 0-35
±s.d. 0-28 0-26 0-29

Carcinoma of prostate n = 22
TSP Range 1-0-19-6 0-4-35-0 0-8-16-0

Mean 6-7 10-8 6-6
±s.d. 5-2 11-1 5-0

PF Range 0-4-14-2 0-3-32-5 0-4-14-8
Mean 5.1 8.5 4.9
+ s.d. 4.5 9.9 4.3

Diagnoses were confirmed in all cases by histology.
TSP and PF above 3 and 1 KAU/dl respectively
were considered elevated.

Results

The results of TSP and PF determinations for all
three groups are summarized in the Table. There was
no elevation of acid phosphatase in the control group
after rectal examination. In the group with benign
prostatic hypertrophy both the TSP and PF also
remained the same before and after rectal examina-
tion. The cancer patients included six men who had
previously been treated by orchidectomy and/or
hormone therapy. At the time of the study two of
them had exacerbation of their disease with extensive
osseous metastases in spite of continued hormone
therapy while the other four were in complete
remission. Sixteen patients were untreated. As a
group rectal examination produced a transient rise in
the enzyme level (though statistically insignificant,
P>0-1). This elevation, however, occurred in two
patients who had become refractory to treatment and
in five untreated patients with advanced disease. In
all patients who were in remission and in 68-8% of
untreated patients, rectal examination produced no
change in TSP and PF levels.

It is important to emphasize that this rise in acid
phosphatase when it occurred could not have caused
any misdiagnosis nor problem in monitoring the

effect of therapy because the resting enzyme levels
were already diagnostically elevated.

Discussion

The evidence for the generally held belief that
rectal examination causes misleading elevation of
serum acid phosphatase is largely provided by the
reports of Hock and Tessier (1949), Daniel and
Vanzyl (1952), Bonner et al. (1954) and Glenn and
Spanel (1959). The study of Daniel and Vanzyl
(1952) showed that in only 9-7% of the patients did
rectal examination produce elevated acid phospha-
tase. It is now, however, recognized that the range of
false positive acid phosphatase in patients with
benign prostate without rectal examination is of the
order of 10% (Ozar et al., 1955). Bonner, Homburger
and Fishman (1954) reported elevated acid phospha-
tase in 12 of 22 patients studied; their charts,
however, showed that except in one patient the TSP
levels were not above normal values. The abnormal
elevations occurred in PF only. Even here, only
13.6% had PF levels above 1 KAU/dl. Elevation of
PF in the presence of normal TSP was not seen in the
current series and has been denied by many authors
(Whitmore et al., 1956).
Glenn and Spanel (1959) studied only 12 patients,

of whom three had pre-rectal examination TSP levels
above normal. One of these was found to have
carcinoma of the prostate. Of the remaining nine,
only two showed elevated TSP following massage.
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The number of cases upon which their conclusions
were based was too small in our view.

Rectal examination did not produce any signifi-
cant elevation of either TSP or PF in both control
patients and those with benign prostatic enlargement
in our study. This agrees with recent reports (Wieder-
horn and Pickens (1973), Greene and Thompson
(1974), Khan et al. (1978), Steele (1979) and Daar et
al. (1981)). The response of the patients with
carcinoma of the prostate showed three patterns:
1. Treated patients who were in remission with low
resting acid phosphatase responded to rectal exami-
nation as those with benign prostates. This finding
agrees with the observation of Kendal (1961).
2. In patients who no longer appeared to respond to
hormonal therapy with high resting enzyme levels,
rectal examination produced further rise.
3. Amongst the untreated patients rectal examina-
tion caused a rise in the enzyme levels in some and
produced no change in others. Thus in the cancer
group, the elevation produced by rectal examination
rather than mislead strengthened the suspicion of
malignancy.
Kendal (1961) offered a plausible explanation for

this state of affairs. Prostate acid phosphatase is
normally an exocrine secretion and drains through
the ducts into the posterior urethra. Prostatic massage
merely milks the acid phosphatase through the ducts
into the posterior urethra and not into the circulation
and this explains why the serum level remains
normal in controls and benign prostates. Early or
localized lesions with no ductal occlusion behave like
benign glands. Advanced cancer of the prostate and
those refractory to therapy invade and occlude the
ductal systems with intravasation of the enzyme into
the general circulation; prostatic massage of such
glands produces further intravasation of acid phos-
phatase.
The poor sensitivity of standard enzymatic meth-

ods has been blamed by some of the earlier authors
for the failure to record a rise in enzyme levels after
rectal examination. The use of radioimmunoassay in'
the estimation of prostatic acid phosphatase has
therefore attracted much attention in the past few
years because of the claim of better sensitivity and
specificity than the enzymatic methods (Foti et al.,
1977). More recent reports have, however, questioned
this claim (Quinones et al., 1981; Sarosdy, Kledzik
and Lamn, 1982).
Until unequivocal proofs of the superiority ofradio-

immunoassay over standard enzymatic techniques
are available we should not discard the latter which
are within the reach of most medical communities.

Conclusion

From the results of this study and the review of the

literature, we conclude that rectal examination,
contrary to still popular belief (Daar et al., 1981),
does not invalidate the usefulness of acid phospha-
tase as an ancillary aid in the diagnosis of cancer of
the prostate. When properly estimated with care
taken to eliminate sources of errors, an abnormal
level of acid phosphatase should always arouse the
suspicion of a malignant prostate or other lesion
associated with high acid phosphatase whether esti-
mated before or after rectal examination. Because of
the multiple sources of error, even in centres where
acid phosphatase is determined by radioimmunoas-
say, the definitive diagnosis of cancer of the prostate
must still be by histology.
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