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Summary

Benign metastasizing leiomyoma (BML) is a rare condition that affects other organs out of the uterus. Recently, a few case reports
in which 18F-fluorodeoxyglucose positron emission tomography (FDG-PET) has been used to distinguish the malignancy have been
published. Here, the authors present a case of BML with metabolic activity on PET, in which needle biopsy of the uterus was efficient

to make diagnosis.
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Introduction

Benign metastasizing leiomyoma (BML) is an obscure
condition in which metastatic benign smooth muscle le-
sions in the lungs, lymph nodes, or abdomen appear to
be derived from leiomyoma of the uterus. Because of its
rarity and uncertainty, making proper differential diag-
nosis from malignant tumors is still challenging. Here,
the authors present a rare case of BML of the lungs with
metabolic activity on 18F-fluorodeoxyglucose positron
emission tomography (FDG-PET), in which needle
biopsy of the uterus was efficient to make a decision on
further treatment.

Case Report

A 51-year-old premenopausal asymptomatic woman was re-
ferred to the present hospital due to abnormal shadows on a chest
X-ray. She had a history of myomectomy at age 35. Chest com-
puted tomography (CT) revealed more than 30 multiple nodules
in both lungs (Figure 1), and metastatic lung cancer was highly
suspected. PET-CT with FDG was performed to identify the pri-
mary carcinoma site and find any other metastatic lesions. PET-
CT showed high FDG uptake on the uterus. The maximum
standardized uptake value (SUVmax) on the uterus was 24.7,
whereas on the lung lesions it was 2.5 (Figure 2). On magnetic
resonance imaging (MRI) of the pelvis, an enlarged uterus and
multiple round nodules were found (Figure 3). With these imag-
ing investigations, the authors considered uterine sarcoma as the
origin of the lung metastasis.

The treatment strategy for advanced uterine sarcoma is still
controversial. The present authors’ policy for uterine sarcoma
with unresectable metastasis is combined chemotherapy. To
make pathological confirmation, therefore, bronchoscopic
biopsy of lung nodules was performed. This revealed estrogen
receptor-positive spindle cells; however, it was not possible to
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confirm BML or sarcoma. The authors then performed trans-ab-
dominal needle biopsy of the uterus. This showed spindle cells
as well and was compatible with leiomyoma. Finally, the diag-
nosis of BML of the lungs was made. With this diagnosis of
BML, total hysterectomy and bilateral salpingo-oophorectomy
were performed.

Discussion

Here, the present authors found two important clinical is-
sues. BML of the lungs can show metabolic activity on
FDG-PET-CT, and uterine needle biopsy is useful for the
proper diagnosis of this condition. First, BML of the lungs
can show metabolic activity on FDG-PET-CT. Nowadays,
FDG-PET-CT has become an accepted tool and plays an
important role to distinguish malignant from benign tu-
mors. For the evaluation of pulmonary malignancy, the sen-
sitivity of FDP-PET-CT is about 90% with a specificity of
around 78% [1]. With regards to SUVmax in the pulmonary
nodules, SUVmax greater than 2.5 is suspicious for malig-
nancy in the appropriate clinical settings [2, 3].

To the best of the present authors’ knowledge, only four
cases of BML with FDG-PET-CT findings have been re-
ported in the English literature [4-6]. The SUVmax was
from negative to 2.2 in those prior cases. A case with
SUVmax 2.2 had open thoracotomy carried out for the
pathological confirmation [5]. Compared to these four
cases, the current case showed relatively high FDG avidity
in the lung nodules. Furthermore, the excessively high
SUVmax in the uterus made it difficult to exclude that the
metastatic lung cancer originated from the uterine sarcoma.
In addition, it is well known that leiomyoma of the uterus
show high SUVmax on FDG-PET-CT [7-9]. Nishizawa et
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Figure 1. — Chest CT showing multi-
ple round nodules of various sizes in
both lungs.

Figure 2. — FDG uptake on
PET-CT. SUVmax on the
lung lesions is 2.5 (a, b),
whereas on the uterus it is
24.7 (c, d).

Figure 3. — T2-weighted
MRI revealing an enlarged
uterus and multiple round
nodules. Comparison of a
nodule by PET-CT (a) with
MRI (b).
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al. reported a FDG-PET-CT screening in 1,357 healthy
women, and found an SUVmax larger than 3.0 in 10% of
the leiomyomas in premenopausal women, and 1.2% in
postmenopausal women[10].

Another prospective study showed 17% of leiomyomas had
SUVmax higher than 2.5; however, only 1.6% had one larger
than 5.0 [11] The reason for high FDG uptake in leiomyomas
is suggested to be related to the high levels of glycogen in a
myomatous uterus, the increased blood fraction, and the pro-
liferation of the smooth muscle cells due to increased meta-
bolic need [7]. The SUVmax in sarcomas is supposed to be
significantly higher than in leiomyomas, but its limits to dif-
ferentiate these two neoplasms are still uncertain [12]. In the
present case, SUVmax on the uterus was extremely high, as
in benign leiomyoma, up to 24.7. Microscopically, surgically
removed uterine tumors had moderately greater cellularity
than the surrounding myometrium (Figure 4). Retrospec-
tively, the present authors conclude that these pathological
findings could account for the high SUVmax. Second, uter-
ine needle biopsy is useful for the proper diagnosis of this
condition. With only imaging evaluation, preoperative dis-
tinction of uterine sarcoma from leiomyoma is sometimes dif-
ficult. Especially because the current case was suspected for
malignancy with metastatic lung cancer, pathological confir-
mation was essential to make the clinical decision on further
treatment. Needle biopsies are frequently performed on solid
tumors in other organs such as the prostate, breasts or liver,
however, its utility for uterine tumors has not achieved wide-
spread acceptance. Two prospective studies of uterine needle
biopsy have been published so far [13, 14]. Kawamura et al.
analyzed 435 patients with ‘myoma-like’ nodules by MRI, in
which seven had uterine sarcoma. Combined histopathologic
findings of transcervical needle biopsy and MRI, gave sensi-
tivity and specificity with respect to distinguishing uterine
sarcoma from leiomyoma of 100% and 98.6%, respectively

Figure 4. — A surgically removed uterine tumor
had moderately greater cellularity for leiomyoma,
although mitosis is sparse and coagulative tumor
cell necrosis is absent.

[13]. Tamura ef al. described that in 63 cases of uterine tu-
mors determined by MRI, 12 were diagnosed as malignant
by needle biopsy, and 51 cases were benign. Among these 51
patients, one was diagnosed as having a low-grade endome-
trial stromal sarcoma post-surgically. They found the sensi-
tivity and specificity of the needle biopsy were 91.7% and
100%, respectively, and concluded this may be a reliable pre-
operative diagnostic procedure for uterine tumors with sus-
picious malignancy [14].

The present authors performed ultrasound-assisted trans-
abdominal needle biopsy of a uterine tumor that had high
FDG avidity. It revealed spindle cells without atypia and
absence of coagulative tumor cell necrosis (Figure 4). With
these pathological findings, the diagnosis of BML of the
lungs was finally made.

In conclusion, BML of the lung can show metabolic ac-
tivity on FDG-PET-CT, and uterine needle biopsy is useful
for the proper diagnosis of this condition. Further reports
should be accumulated to determine whether BML with
FDG avidity may be more common than previously
thought, and whether needle biopsy may be useful to make
proper decisions in such cases.
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