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etaplasia is a term used to define the reversible replacement of
one adult cell type (mesenchymal or epithelial) by a different
adult cell type. Metaplasia may be an adaptive process in which

cell types that are better able to resist the adverse environment replace cell
types that are sensitive to stress. Metaplasia does not emanate from a change
in the phenotype of a differentiated cell type. It is the process of repro-
gramming stem cells that exist in normal tissues or undifferentiated mes-
enchymal cells that are present in connective tissues. These precursor cells
differentiate through a new pathway, resulting in a metaplastic change.1

Leiomyoma is the most prevalent benign tumor of the female repro-
ductive system. These tumors are classified as monoclonal and arise from
myometrium.2 Genetic and growth factors play a pivotal role in the etiology
of leiomyoma.3 Since metaplasia in leiomyoma is not as frequent, its inci-
dence and prevalence cannot clearly be estimated. However, the presence
of adipose metaplasia in leiomyoma is rather well documented.4 In addi-
tion, cartilaginous and osseous metaplasia cases are extremely rare.5-7 This
case report presents a leiomyoma in which the relevant histopathological
examinations showed a cartilaginous metaplasia.

CASE REPORT

A 39-year-old woman with an obstetric score of gravida 1, parite 1, live
birth 1, and abortion 0 presented with a 5-year history of secondary infer-
tility. No significant issues were found in her clinical history other than a
caesarean section. Her menstrual history was also normal. Neither the hor-
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monal assessment of the couple nor the semen
analysis of the woman’s partner elicited a reason
for the couple’s infertility. In addition, no re-
markable findings were detected during the pelvic
examination, and no abnormalities were found in
the routine hematological and biochemical assays.
The ultrasound examination revealed a mixed
echogenic lesion distorting the uterine cavity that
measured 3x3 cm and 3x4 cm in the left ovarian
anechoic cyst (Figure 1). An operation was
planned due to her infertility history during the
previous five-year period and the lack of any pos-
sible reason for her infertility other than a uterine
leiomyoma. Informed consent was obtained be-
fore surgery. The patient underwent a successful
laparoscopic myomectomy and left ovarian cys-
tectomy. The patient was observed on two subse-
quent follow-up visits and discharge on the
second postoperative day due to the lack of any
morbidity. 

PATHOLOGICAL FINDINGS

Specimen submitted for pathology laboratory con-
sisted of left ovarian cystectomy which revealed
follicle cyst and gray white nodular tumor which
was 3.5x2x2 cm in diameter. The cut surface,
which had a whorled, firm appearance without any
necrosis or hemorrhage, was randomly sectioned.
A benign leiomyoma with multiple small islands of
mature cartilage circumvented by smooth muscle
bundles was uncovered during microscopic exam-
ination (Figure 2). The maximum size of the carti-
lage islands was 1 mm, and the overall size of the
focus was 8 mm (Figure 3). No other cartilaginous
or mesenchymal foci were found throughout the
leiomyoma.

DISCUSSION

Metaplasia is the reversible replacement of a ma-
ture post-mitotic cell type with another cell type.
Metaplasia may be encountered in tissues that have
been exposed to chronic trauma, infection, or ab-
normal hormonal stimulation. Different parts of
the body develop in the embryonic stage due to
specific genes in which encoding transcription fac-
tors are activated. The process is built up through a

hierarchy of developmental changes based on the
response of the cells to the substances excreted by
the adjacent cells, inducing the activation of the
relevant genes. Many parts of the body are closely
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FIGURE 1: Ultrasound picture shows mixed echogenic lesion measuring 3x3
cm in uterine corpus.

FIGURE 2: Tissue section (H&E x100): Benign leiomyoma with multiple small
islands of mature cartilage surrounded by smooth muscle bundles.

FIGURE 3: Tissue section (H&E x200).



associated with specific tissue types. Wherever a
tissue is retained by cell turnover, stem or progen-
itor cells may insist on adult life. These cells main-
tain the same codes within the embryonic
primordia. If the code is changed in response to a
mutation or epigenetic or environmental factors,
the type of tissue produced by the stem/progenitor
cells will also change. The first change only occurs
in one or a few cells; however, if the new tissue
type has a growth advantage over the old, it can ex-
pand and become a macroscopic focus of metapla-
sia.8

Leiomyoma is seen in the uterus, small intes-
tine, and esophagus by and large. Within the
uterus, it is overwhelmingly seen during the body’s
active reproductive life. Endocrine, genetics, and
growth factors are believed to be responsible for
the etiology of leiomyoma. Moreover, fibroids are
monoclonal, and approximately 40% have chro-
mosomal abnormalities, including translocation be-
tween chromosomes 12 and 14, deletions of
chromosome 7, and the trisomy of chromosome 12.
Endocrine factors, such as estrogen and proges-
terone, appear to promote the development of fi-
broids. Aromatase activity is increased and
progesterone receptors are unregulated in leiomy-
omas. Furthermore, growth factors, including
transforming growth factor-β (TGF-β) and epider-
mal growth factor (EGF), are locally released from
smooth muscle cells and fibroblasts and seem to ex-
pand the leiomyomas by stimulating the produc-
tion of an extracellular matrix.3 Secondary
endocrine or hydrophic changes also occur, but
metaplasia in leiomyoma is seldomly observed.9

Yamodori et al. reported a uterine leiomyoma
with a focus of fatty and cartilaginous differentia-
tion in a 58-year-old female. The researchers indi-
cated that the leiomyoma was located in the
posterior uterine wall and had a maximum diame-
ter of approximately 15 cm.5 Kotru et al. reported a
pure cartilaginous metaplasia in a uterine leiomy-
oma after a 25-year-old female patient underwent
laparoscopic tubal ligation during medical termi-
nation. Tumor size was 2 cm and mature hyaline
cartilage occupying more than 90% of leiomyoma.
However, Kotru could not identify any other meta-

plastic elements.6 Our patient has been the second
case that is reported in the current literature with
pure cartilaginous metaplasia observed in uterine
leiomyoma. The incidence cannot be estimated due
to the fewer number of cases in the literature. The
possible reasons for the limited number of cases
might not only be that mesenchymal metaplasias
are rarely observed, but also the inadequate amount
of collected leiomyoma specimens for pathological
analysis of metaplasia.

Chander previously reported an osteoid meta-
plasia within leiomyoma in a 49 year-old pre-
menopausal woman suffering with abnormal
bleeding and abdominal pain, who underwent hys-
terectomy with a pre-diagnosis of degenerated sub-
mucosal leiomyoma. This report is considered as
the first case in the literature with osteoid meta-
plasia that is observed in uterine leiomyoma.
Densely calcified mixed exogenous lesions with di-
mensions of 27x18 mm were observed in patient’s
preoperative ultrasonographic examination.7 In this
regard, in addition to calcified focal areas in the
tumor, osteoid metaplasia should be taken into
consideration for differential diagnosis. In contrary,
in our patient’s preoperative ultrasonographic ex-
amination, we did not observe such signs pointing
a cartilaginous metaplasia. Thus, it is believed that
ultrasonographic monitoring is not sufficient for
diagnosis of cartilaginous metaplasia uterine
leiomyoma.

Cartilaginous metaplasia was also reported in
leiomyoma of the soft tissues, but there is a few
studies reporting cartilaginous metaplasia in en-
dometrium.10 According to Sethi et al. the multi-
potent cells present in normal endometrial stroma
can show metaplastic transformation into various
elements, including the cartilage.11 Chronic en-
dometritis can also lead to the proliferation of mes-
enchymal cells that have the inherent feature of
metaplasia and can differentiate into chondroblasts
or osteoblasts.12 Similar hypothesis might be raised
due to the mesenchymal metaplasia observed in
uterine leiomyoma. In largest number of cases with
lipomatous differentiation of uterine leiomyomas,
it was proposed that uterine lipomatous neo-meta-
plasia may be originated from peri-capillary
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pluripotential mesenchymal cells.4 It seems to be
reasonable that these pluripotent cells can also dif-
ferentiate into other mesenchymal tissue such as
cartilage or bone. Although the mechanism of
metaplasia in uterine leiomyoma is not fully un-
derstood, it is quite possible that increased estro-
gen, progesterone and local growth factors may
stimulate the pluripotent mesenchymal stem cells
to transform into adipose and chondrotic cells. An-
other hypothesis for chondrotic metaplasia seen in
the endometrial stroma is “housing of the fetal
remnants”.13 In fact, this hypothesis is mainly ap-
plied to the endometrial stroma. However, is not
reliable to explain the chondrotic metaplasia using
the theory of the housing of uterine remnants since
it does not seem to be possible that these remnants
can be implanted into leiomyoma without ruptur-
ing the myometrium.   

Overall, although the cartilaginous areas are
rarely seen, it may appear in uterine leiomyoma.
The purpose of the present case report was to high-
light and document a scarce histopathological

property in uterine leiomyoma. There is need of
more controlled studies to elucidate the patho-
physiological mechanisms of mesenchymal meta-
plasia and clinical it clinical significance.
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