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Atypical (bizarre) leiomyoma of the prostate is a very rare neoplasm. Five cases have been
reported in English medical literature. A 60-year-old Korean man with a history of prostatism
and slightly elevated serum prostate specific antigen was presented. Microscopically, the
transurethral resection specimen consisted of a proliferation of hypercellular spindle cells
with intersecting bundles. The nuclei of the tumor cells showed marked pleomorphism and
hyperchromasia with occasional multinucleated giant cells. Mitoses were seen in areas of up
to 2 per 10 high power fields, but there was no evidence of atypical ones. The tumor cells
were immunoreactive against anti-smooth muscle actin and desmin antibodies. The prolifer-
ative index (10.0%) of the atypical leiomyoma lay between that of a benign smooth muscle
and that of a leiomyosarcoma of the prostate. Flow cytometry showed a diploid pattern with
an elevated S phase fraction. To the best of our knowledge, this is the first demonstration of
atypical leiomyoma of the prostate in a Korean man.
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Atypical (Bizarre) Leiomyoma of the Prostate

- A Case Report -

Leiomyomatous stromal nodules of the prostate are not
infrequently found in benign nodular hyperplasia of the
prostate and have been reported in 11.0-25.4% of surgical-
ly resected prostate cases.1,2 Pure leiomyomas of the prostate
are more unusual and 61 cases had been reported up to
1997.3 The features of pure leiomyomas include an absence
of a glandular component and the presence of a capsule or
pseudocapsule; these may or may not be accompanied by
benign prostatic hyperplasia.3,4 Atypical or bizarre leiomy-
oma (ALM) of the prostate is an extremely rare disease enti-
ty and contains multinucleated giant cells and pleomorphic
cells with smudged nuclear details, probably representing
degenerative changes. The first photomicrographic example
of ALM of the prostate was published in 19775 and was
nominated (as ALM) in 19806 in English medical literature.
Only five cases of ALM of the prostate have so far been
reported in English medical literature.3,5-7 We have recently
encountered a unique example of ALM of the prostate and
presented it with immunohistochemical features, flow cyto-
metric result and review of the literature. We also compared

the proliferative activity of ALM to those of a benign tissue
and a leiomyosarcoma of the prostate.

CASE REPORT

A 60-year old Korean male with voiding difficulty and
dysuria for 3 years was presented. Past medical history, fam-
ily history and systemic review were within normal limits.
Rectal examination revealed diffuse enlargement of the
prostate. Serum prostate specific antigen (PSA) level was
mildly elevated to 6.88 ng/mL. A transurethral resection
(TUR) of the prostate was performed with the clinical
impression of benign prostatic hyperplasia.

The specimen obtained consisted of prostatic chips aggre-
gating 40 g. They displayed gray-white, firm and occasion-
ally semi-hard cut surfaces. There was no yellowish area.
Light microscopic examination was carried out for speci-
mens that were fixed with neutrally buffered 10% formalin,
embedded in paraffin and processed routinely. Microscopi-
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cally, the tumor consisted of a proliferation of spindle-
shaped cells with intersecting bundles (Fig. 1A). Its appear-
ance varied from area to area, but mostly the lesion was
much more compact and hypercellular. There were loose
hypocellular areas in which tumor cell bundles were rather
widely separated by edematous loose spaces. The nuclei of
the tumor cells showed marked pleomorphism and hyper-
chromasia with occasional intranuclear vacuoles (Fig. 1B).
Multinucleated tumor giant cells were occasionally found.
Mitoses were seen in some areas of up to 2 per 10 high
power fields but no atypical ones were found (Fig. 1C). Nei-
ther coagulative necrosis of tumor cells nor hemorrhage was
found. The interspace between the leiomyoma and fibro-
muscular stroma was histologically well defined by a loose
area, although there was no capsule between them (Fig.
1D).

Fig. 2. Tumor cells showd diffuse, intense immunoreactivity
against anti-smooth muscle actin. Note there is no immunoreac-
tivity of adjacent fibrous tissue.
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Fig. 1. (A) Photomicrograph of the tumor shows a proliferation of spindle cells with intersecting bundles, a typical histology of smooth
muscle neoplasm. Note several large, hyperchromatic nuclei of tumor cells. (B) Photomicrograph of the tumor cell nuclei shows marked
pleomorphism and hyperchromasia with occasional intranuclear vacuoles. Multinucleated tumor giant cells are occasionally found. (C)
Mitoses are seen in some areas of up to 2 per 10 high power fields but no atypical mitosis is found. (D) The tumor is sharply circum-
scribed with adjacent fibrous stroma by a thin loose area. Capsule is not identified.



 174 Sung Rim Kim∙Sang Yong Song∙Geunghwan Ahn, et al.

1 69 W or B ND Prostatectomy Histology No Well circumscribed 5
2 54 W or B ND Prostatectomy Histology Focal marked Well circumscribed DOd (16) 5
3 53 W ND Prostatectomy Histology and EM Occasional Well circumscribed AOD (14) 6
4 64 B ND TUR Histology Two atypical Encapsulated AOD (18) 7
5 69 W 19.3 TUR Histology No Well circumscribed AOD (18) 3
6 60 A 6.88 TUR Histology and IHC Two typical Well circumscribed AOD (6) This case

yr: year, sPSA: serum prostate specific antigen, FU:  follow up, mo: month, Ref: reference, W: white, B: black, A: asian, ND: not done, DOD: death
with other disease, AOD: alive without disease, TUR: transurethral resection, IHC: immunohistochemistry.

We selected a case of leiomyosarcoma of the prostate from
the files of the Department of Diagnostic Pathology, Sam-
sung Medical Center. It showed a typical histology of
leiomyosarcoma including marked pleomorphism, frequent
mitoses (up to 11 per 10 high power fields), infiltrative
margin and coagulative tumor cell necrosis. The tumor cells
of ALM were diffusely and intensely immunoreactive
against anti-smooth muscle actin (Fig. 2), desmin, and
vimentin in their cytoplasm;  but they were negative
against S-100 protein and cytokeratin. Both adjacent
smooth muscle cells and leiomyosarcoma cells showed the
same immunostain profile as the ALM cells. Adjacent
smooth muscle cells, ALM and leiomyosarcoma were inves-
tigated with respect to the proliferative index by immuno-
histochemical method and an image evaluation software
program. Five hundred cells were counted in the well-
stained area. The proliferative indices for Ki-67 were 8.2%,
10.0% and 27.0% in the benign smooth muscle, ALM and
leiomyosarcoma areas, respectively. With regard to DNA
ploidy pattern on the flow cytometry, both ALM and
leiomyosarcoma showed a main peak in the normal diploid
region. However, S phase fraction (SPF) of leiomyosarcoma
was 28.3%, which was two times higher than that of ALM
although SPF of ALM was also elevated to 14.1%. The ref-
erence value of SPF in benign tissue was 4%.

The patient is doing well and has no problems 6 months
after surgery.

DISCUSSION

Only five cases of ALM of the prostate have so far been
reported in English medical literature.3,5-7 The first pho-
tomicrographic example of ALM of the prostate was pub-
lished in 19775 and was nominated (as ALM) in 19806 in

English literature. We summarized the clinicopathologic
features of these cases including ours in Table 1. One cas
was white, one was black and the remainders were not
described, but there were no Asian men. The ages of the
patients ranged from 53 to 69 years. All of the patients suf-
fered from prostatism. Serum PSA levels were elevated in
two cases including ours. Prostatectomy was performed in
three cases and TUR was performed in the remaining three.
The weight of the resected prostate ranged from 12 g to
140 g. Four cases were diagnosed by using only light
microscopy, and one was supported by electron microscopic
examination. Four of the six cases showed tumor cell mito-
sis, including an atypical one in one of  the cases, and one of
the cases was marked by increased mitoses. All of the cases
showed well-circumscribed boundaries facing surrounding
normal tissues. In one case, a capsule was demonstrated.
Follow-up periods ranged from 6 months to 18 months and
there were no recurrences, metastasis or deaths from disease.

Several lesions can be included in the differential diagno-
sis of ALM of the prostate. Post-traumatic spindle cell nod-
ule sometimes shows atypical spindle cells and mitotic fig-
ures. However, they have a previous history of trauma
including surgical procedures and show granulation tissue.
Usually, there is no circumscribed proliferation of smooth
muscle cells in the post-traumatic spindle cell nodules. This
can be demonstrated by immunohistochemical stain using
anti-smooth muscle antibody. Both pure leiomyoma and
stromal nodules, more commonly found in prostatic biopsy
than ALM, are easily differentiated from ALM by their
bland-looking histology. Leiomyosarcoma can be an impor-
tant differential diagnosis if we consider the limitations of
prostatic biopsy, such as needle biopsy and transurethral
resection. Nevertheless, high mitotic count, atypical mito-
sis, infiltrative feature of tumor cells, and coagulative tumor
cell necrosis will be a feature favoring leiomyosarcoma.

Age sPSA Biopsy Diagnosis FU
(yr) (ng/mL) method method (mo) 

Table 1. Summary of previously reported cases of atypical leiomyoma of the prostate

Race CircumscriptionMitosis Ref

No
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Sometimes, flow cytometric results can be helpful when
they show aneuploid patterns and significantly increased
SPF. In our study, both leiomyosarcoma and ALM showed
diploid patterns, but leiomyosarcoma showed an increase of
SPF twice that of ALM. This result was well correlated with
the proliferative index using Ki-67 antibody. 

The reason why pathologists and clinicians pay attention
to atypical lesions is that there is uncertainty about the
malignancy. Although we performed all of the methods
that we have at hand, we still are not sure whether this
patient will remain disease-free during a long follow-up
period. The follow-up periods of previously reported cases
were not long enough to measure the degree of
malignancy.3,5-7 The proliferative index of our case was sig-
nificantly higher than that of a benign smooth muscle,
although it is still lower than that of leiomyosarcoma of the
prostate. Usually, mitotic rate and/or proliferative index can
be a key feature in suspecting a possible malignancy of
smooth muscle neoplasm. However, the criteria have dif-
fered case by case. Our case will be benign if the criterion of
uterine smooth muscle lesion is applied to the prostate.
However, this lesion will be malignant if the criterion of
intestinal smooth muscle lesion is applied. Thus, a definite

conclusion cannot be drawn with regard to the clinical
behavior of ALM of the prostate, and we have to accumulate
large numbers of cases with long-term follow-up.

In conclusion, we suggest that ALM of the prostate may
be a borderline lesion between benignancy and malignancy
in the spectrum of smooth muscle lesions because of its
sharing of both benign and malignant morphologies and
the median location of proliferative activity demonstrated
by Ki-67 immunohistochemistry and SPF of flow cytome-
try.
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