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The Biological Significance of Atypical Hyperplasia
of the Prostate

Burkhard Helpap*
Institute of Pathology, University of Bonn, Federal Republic of Germany

Summary. In tissue biopsies and resection material (TUR) of the prostate
a high coincidence (49.4%) was found between atypical primary hyperplasia
with atypical-dysplastic microglandular, adenomatous and cribriform struc-
tures on the one hand and carcinomas on the other. The frequency of
atypical hyperplasia in prostatic tissue without carcinoma was 2.8%. Micro-
glandular pattern predominates in atypical hyperplasia combined with differ-
entiated adenocarcinomas. A high coincidence between cribriformly struc-
tured glands of atypical primary hyperplasia and solid anaplastic — cribriform
carcinomas can be observed.

Autoradiographically the labeling index of atypical hyperplasia was three
times as high as that of simple hyperplasia. The mean labeling index of
atypical hyperplasia, however, was similar to that of poorly differentiated
adenocarcinomas and cribriform carcinomas. The similar proliferation pat-
tern of atypical hyperplasia and carcinomas as well as the high coincidence
between both indicate that severe atypical primary hyperplasia is a precancer-
ous lesion.

Therefore, those patients with primary atypical hyperplasia with distinct
cellular and structural atypia but without manifest carcinomas in prostatic
biopsy or resection material should be followed up at short intervals.
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Introduction

The high coincidence of atypical primary hyperplasia of the prostate and carcino-
mas has intensified the discussion on whether the lesion is precancerous or
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not (Mostofi and Price 1973; Kastendieck et al. 1976; Altendhr et al. 1979;
Dhom 1979; Kastendieck and Henke 1979).

The different histological patterns of atypical hyperplasia of the prostate
and their possibly premalignant nature have been described more recently (Dhom
1979; Kastendieck 1980). In most cases cellular and structural atypia in hyper-
plastic gland is only slight or moderate, but in cases of severe atypical hyperpla-
sia, markedly atypical or dysplastic cells and an unusual proliferation pattern
are observed. Sometimes atypical hyperplasia with microglandular clear cell
pattern has the cytological character of clear cell carcinoma (Franks 1954).

Histological investigations on atypical hyperplasia have previously been per-
formed exclusively on total prostatectomies (Kastendieck et al. 1976; Altendhr
et al. 1979; Kastendieck and Henke 1979). There are no exact data on the
frequency and histological pattern, with cytological grading of atypical hyperpla-
sia in transurethral resection material or needle biopsies. Furthermore, in spite
of the important differential diagnosis between atypical primary hyperplasia
and carcinoma, proliferative potential has not been studied in detail.

We therefore investigated the distribution of atypical hyperplasia in TUR
and biopsy material of the prostate, with and without carcinoma. Autoradio-
graphic investigations using radioactively labeled thymidine were then per-
formed. This enabled us to compare the labeling index and the duration of
the DNA-synthesis phase of simple and atypical hyperplasia, with those of
carcinomas and thus to evaluate the possible biological significance of atypical
hyperplasia of the prostate. The cell kinetic results have been partially reported
(Helpap and Stiens, 1979).

Methods

Transurethral resection material (TUR), transrectal biopsies and tissue from a few total prostatecto-
mies were fixed in formalin and embedded in paraplast. Slides were stained with haematoxylin
and eosin, PAS and by the van Gieson and Gomori method. Prostatic carcinomas were classified
in accordance with the prostate cancer registry Homburg/Saar (Hohbach and Dhom 197°

Besides simple nodular hyperplasia and postatrophic hyperplasia (Franks 1954), cases with
atypical hyperplasia were differentiated in those of slight (I), moderate (II) and severe (II1) cellular
and structural atypia. Furthermore, the histological pattern of atypical hyperplasia was correlated
with the different histological pattern of the carcinomas.

In the dynamic studies approximately 1 mm thick prostatic tissue biopsies, obtained with the
TRU cut biopsy needle (Travenol) from different areas of the gland, were incubated in autologous
plasma under 2.2 atm carbogen pressure (95% O, and 5% CO,) and a constant temperature
of 37° C. During the first hour of incubation *H-thymidine was added to the plasma (5.0 pCi/ml;
specific activity 20.0 Ci/mmol; NEN Chemicals, Boston, Mass. USA). After washing the biopsies
in an inactive medium or plasma the tissue biopsies were subsequently incubated for another
hour in plasma containing *#C-thymidine (0.5 uCi/ml; specific activity 56 mCi/mmol).

The biopsies were fixed in 4% neutral formalin and embedded in paraplast. Stripping film
(AR 10, Kodak, Stuttgart) and G 5 (Ilford, London) emulsion autoradiograms were made in the
usual manner. The exposure time was 10 days for G 5 and 30 days for stripping film autoradiograms.

In the autoradiograms stained with haematoxylin the percentages of radioactively labeled
nuclei of the glandular epithelia or tumor cells were determined (labeling index). On the average
1,000 cells were counted per slide.
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With the double labeling method using *H- and '*C-thymidine the percentage of both *H-
and **C-labeled cell nuclei as well as those of only *H- and of only '#C-labeled cell nuclei were
determined and the duration of the DNA-synthesis phase (S-phase) was calculated by the following
relationship:

number of all cells with *“C

number of cells with *H only A1

S-phase =

(Hilscher and Maurer 1962; Helpap and Maurer 1969; Helpap et al. 1973, 1974, 1976; Helpap
and Stiens 1979).

Results
Histology

Findings in Atypical hyperplasia without Carcinoma. In 4341 tissue biopsies of
the prostate, 122 cases of atypical hyperplasia with a microglandular, papillary
clear cell or adenomatousfintraglandular-cribriform pattern were found (2.8%,
Figs. 1-3).

In 37.9% of these cases slight cellular atypia was visible (Table 1). Moderate
atypia was observed in 35.7%. In 13.9% marked cellular and structural atypia
could be detected. 12.4% revealed a transition from severe atypical hyperplasia
to carcinoma of the prostate after serial sections of the material (Figs. 4-6).
The most frequent histological structures in atypical hyperplasia are microglan-
dular or papillary clear cell formations. There are no significant differences
between cases of slight, moderate and severe atypia (Table 1).

Atypical Hyperplasia and Carcinoma. 524 prostatic carcinomas were analysed
histologically. In 49.4% atypical hyperplasia was combined with prostatic carci-
noma {Table 2).

Table 3 shows the correlation between the different histological pattern of
carcinomas and the grading of atypical hyperplasia. Differentiated adenocarcino-
mas most frequently are combined with slight or moderate, microglandular
clear cell or papillary atypical hyperplasia. In contrast, there is a high coincidence
of severe atypical hyperplasia with predominant cribriform pattern and solid
anaplastic and cribriform carcinomas (Tables 2, 3).

Cell Kinetic Findings. Mitotic figures were extremely rare in simple hyperplasia,
less than 0.01%. In severe atypical hyperplasia the average mitotic index was
0.06%. Glandular carcinomas showed mitotic indices of 0.02% and cribriform
carcinomas of 0.04-0.06% (Table 4).

The average labeling index in 65 cases of simple glandular hyperplasia was
0.49+0.4%. There was no significant difference from three cases which had
an accompanying unspecific focal inflammation with a labeling index of 0.60+
0.04%.

In 11 cases of postatrophic hyperplasia with cellular atypia but without
carcinoma an average labeling index of 1.60+0.8% could be calculated. In
atypical primary hyperplasia with strong cellular and structural atypia in the
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Fig. 1. Atypical primary hyperplasia with microglandular clear cell structures and moderate atypias
HE. %122

Fig. 2. Atypical hyperplasia with papillary structures and moderate atypias of clear cells in vicinity
of prostatic carcinoma H.E. x 122
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Fig. 3. Atypical hyperplasia with moderate cellular atypias and cribriform pattern H.E. x 307

Fig. 4. Severe atypical hyperplasia of the prostate H.E. x307
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Fig. 5. Transition from atypical hyperplasia to carcinoma of the prostate H.E. x 307

Fig. 6. Severe atypical hyperplasia in combination with carcinoma H.E. x 122
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Table 1. Correlation between histological pattern and cytological grading of atypical hyperplasia
of the prostate, n=122

Histological pattern Cytological grading of atypical hyperplasia of the prostate
of atypical hyperplasia
Slight (I) Moderate (II)  Severe (III) Transition to Ca
n=45 n=43 n=18 n=16
(37.9%) (35.7%) (13.9%) (12.4%)
Microglandular/papillary 93.4% 93.0% 94.4% 93.8%
clear cell
Intraglandular cribriform 2.2% 4.7% 5.6% —
and adenomatous
Other combinations 4.4% 2.3% - 6.2%

Table 2. Coincidence of atypical hyperplasia and carcinoma of the prostate gland

Histological differentiation n n %
Uniform carcinoma Atypical hyperplasia
Highly differentiated adenocarcinoma 80 38 47.5
Poorly differentiated adenocarcinoma 187 86 459
Cribriform carcinoma 23 10 43.5
Papillary-intraductal carcinoma 8 3 75.0
Solid anaplastic carcinoma 30 — —
Urothelial carcinoma 2 - -
Squamous epithelial carcinoma 1 — -

Pluriform carcinoma

Highly and poorly diff. adenocarcinoma 40 23 57.5
Cribriform-anaplastic carcinoma 23 10 43.5
Cribriform pattern in other carcinoma 121 80 66.3
Other combination 9 3 333

524 259 49.4

vicinity of adenocarcinomas a labeling index of 1.50+0.84% was determined
(Fig. 7). The single values ranged from 0.2-4.1%. This labeling index is compara-
ble to that of poorly differentiated adenocarcinomas (0.2-2.4%) and cribriformly
structured carcinomas (0.4-5.7%). The average duration of the DNA-synthesis
phase was 9.5 hours and is not significantly different from simple and atypical
primary hyperplasia or from carcinomas (Table 4).

Discussion

Atypical hyperplasia of the prostate may show numerous histological glandular
formations which can verge on a carcinomatous pattern. This atypical hyperplas-
tic configuration may represent a biological trend of the cells or glands towards
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Fig. 7. Radioactively labeled nuclei of atypical hyperplasia of the prostate gland. Strippingfilm
autoradiogram H.E. x490

Table 3. Histological pattern and cytological grading of atypical hyperplasia of the prostate correlated
with the histological classification of carcinomas

Histological pat- | Slight atypical Moderate atypical Severe atypical
tern of atypical |hyperplasia hyperplasia hyperplasia
hyperplasia
adeno  crib. solid adeno  crib. solid adeno crib. solid
anapl. anapl. : anapl.
ca. ca. ca. ca. ca. ca. ca. ca. ca.
n n n n n n n n n
307 144 62 307 144 62 307 144 62
Micro- 13.0% 0.7% - 9.1%  335% 32% |29% 28%  32%
glandular/
papillary
clear cell
Intraglandular 0.9% — — 23% 4.9% — 55%  39.6% 14.5%
cribriform and
adenomatous
Other 29% — — 6.6% 1.4% — 4.9% 9.7%  4.8%

combination




Atypical Hyperplasia of the Prostate 315

Table 4. Autoradiographic results of prostatic biopsies after incubation with >H- and *C-thymidine

Histological differentiation n Mitotic index %  Labeling index %, S-phase (h)
Atrophy 17 — 0.24+0.08 —
Postatrophic hyperplasia 11 0.03 1.60+0.80 9.2+1.7
Simple hyperplasia
without focal inflammation 65 <0.01 0.49+0.40 99432
with focal inflammation 3 — 0.66 +0.04 -
Atypical hyperplasia in the 15 0.06 1.50+0.84 9.4+3.5
vicinity of carcinomas
Poorly diff. adenocarcinomas 13 0.02 0.88 +0.65 8.9+3.9
Cribriform carcinomas 11 0.04-0.06 2.70 +1.90 10.4+2.3

malignancy (Mostofi and Price 1973; Tannenbaum 1977). Cases of atypical
hyperplasia with slight or moderate cellular atypia should be seperated from
cases with severe atypia and an unusual proliferation pattern, i.e. development
of glands in glands, cribriform, microglandular structures with single layers
of clear cells, and cellular atypia with prominent nucleoli combined with disinte-
gration of the morphological unity between prostatic glands and stroma (Baron
and Angrist 1941; Akazaki and Stemmermann 1973; Kastendieck et al. 1976;
Altendhr et al. 1979; Dhom 1979; Kastendieck and Henke 1979; Kastendieck
1980).

The analysis of prostatic carcinoma and atypical hyperplasia has shown
that severe atypical hyperplasia is correlated with carcinoma in 26%. In those
cases cribriform glandular structures predominate in atypical hyperplasia. Slight
or moderate atypical hyperplasia with predominant microglandular clear cell
pattern is combined with carcinoma in 10% and 12% respectively.

These results support the conclusion that in at least 25% of the cases of
atypical hyperplasia without carcinoma, a malignant transformation may occur
in the future, or an overt carcinoma is in the vicinity. Atypical hyperplasia
of the prostate, especially with severe cellular and structural atypia may therefore
be classified as a precancerous lesion.

This histological and cytological finding is additionally supported by the
cell kinetic analysis of atypical hyperplasia. Our own cell kinetic investigations
have shown that proliferative activity of postatrophic hyperplasia with isolated
cellular atypia without carcinoma and of atypical primary hyperplasia in the
vicinity of carcinomas, is more than three times as high as that in simple
hyperplasia (Helpap and Stiens 1979). This increased proliferative activity of
severe atypical hyperplasia is in very close relationship to that of poorly differen-
tiated adenocarcinomas and cribriform carcinomas.

Similarly increased proliferative activities in regions of precancerous cellular
atypia in the vicinity of alrcady manifest carcinomas are known to exist in
the mucosa of the urinary bladder, the stomach and in the large bowel (Deschner
etal. 1966; Hainau and Dombernowsky 1974; Bleiberg and Galand 1976;
Bleiberg et al. 1977; Maskens and Deschner 1977; Murphy et al. 1979). The
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similar labeling indices, i.e. the similar proliferative pattern of atypical hyperpla-
sia and carcinomas of the prostate, also suggest that severe atypical hyperplasia
is a precancerous lesion.

Thus, in discussing the histogenesis of prostatic carcinoma not only prolifer-
ating postatrophic — hyperplastic processes but also active proliferating atypical
primary hyperplastic glands should be considered (Franks 1954; Liavag 1969;
Mc Neal 1969; Tannenbaum 1977; Dhom 1979 ; Kastendieck 1980).

The histological diagnosis of atypical primary hyperplasia from TUR or
needle biopsy material of the prostate, means that a potentially malignant trans-
formation of the glands has occured and/or that an already manifest carcinoma
may exist in other parts of the gland not sampled in the material investigated.

Patients with primary atypical hyperplasia with severe cellular and structural
atypia in microglandular, adenomatous, papillary or cribriform parts of the
prostate, even without a discernable carcinoma in the biopsy or resection materi-
al, should therefore be followed up at short intervals. This could lead to an
earlier detection of prostatic carcinoma.

Finally, it should be mentioned that atypical primary hyperplasia per se
is no indication for any therapeutic measures.
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