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Laparoscopic resection of liver PEComa associated
with Li-Fraumeni syndrome: A case report
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Abstract. Li-Fraumeni syndrome (LFS) is a hereditary cancer
predisposition syndrome associated with germline mutations
in tumor suppressor gene 7P53. Perivascular epithelioid cell
tumors (PEComas) are a group of tumors by the World Health
Organization Classification as mesenchymal tumors composed
of histologically and immunohistochemically distinctive
PECs. The present study reports a rare case of PEComa associ-
ated with LFS. A 32-year-old female patient was referred to
Tokyo Metropolitan Tama Medical Center (Tokyo, Japan) in
March 2022 for a detailed examination of a liver mass. The
patient had received a diagnosis of LFS based on a history
of sarcoma and germline variants of TP53 7 years previ-
ously. Magnetic resonance imaging revealed a ring-enhanced
mass in the liver segment 8 (S8). This was observed in the
arterial phase, followed by washout of contrast media in the
venous phase. Owing to the possibility of malignancy (such
as metastatic liver tumor or hepatocellular carcinoma), the
patient was referred for diagnostic surgery. In August 2022,
a laparoscopic partial hepatectomy of S8 was performed
without complications and she was discharged on postopera-
tive day 7. The pathological findings led to the diagnosis of
PEComa. The patient is currently under follow-up at 1 year
and 4 months postoperative. Laparoscopic hepatectomy was
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useful as a diagnostic treatment because it was relatively
non-invasive. Mutations in 7P53 are involved in the develop-
ment of PEComa. Further cases and studies are required to
clarify the relationship between LFS and PEComa.

Introduction

Li-Fraumeni syndrome (LFS) was first reported by Li er al (1).
LFS is a hereditary cancer predisposition syndrome associated
with germline mutations in tumor suppressor gene 7P53. It is most
frequently associated with soft tissue sarcoma, osteosarcoma,
breast cancer, leukemia and brain and adrenal tumors. However,
they can also cause other types of tumor (2). The prevalence
of cancer is extremely high during childhood compared with
the general population (3). Although Li-Fraumeni syndrome has
been considered a very rare genetic disorder, the frequency of
pathogenic variants of 7P53 in the general population is recently
reported to be one in 5000-20,000 (4,5).

Perivascular epithelioid cell tumors (PEComas) were first
described by Bonetti et al in 1992 (6). PEComas are a group
of tumors defined in the World Health Organization (WHO)
Classification of bone and soft tissue tumors in 2002 (7) as
mesenchymal tumors composed of histologically and immu-
nohistochemically distinctive PECs. PEComas belong to a
family of tumors that include angiomyolipoma of the kidney,
clear cell sugar tumor of the lung, lymphangioleiomyomatosis
of the lung, myomelanocytic clear cell tumors of the round
ligament/sickle cell ligament, and perivascular epithelioid cell
tumor not otherwise specified (PEComa-NOS). PEComa-NOS
tumors can occur at any anatomical site, including the liver (8).

To the best of our knowledge, there are a few reports of
PEComas complicating LFS (8-11) and the association between
these diseases has not been clarified. The present study reports
arare case of liver PEComa associated with LFS.

Case report

In March 2022, a 32-year-old female patient with a history of
LFS was referred to the Department of Gastroenterology and
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Hepatology and Clinical Genomics at the Tokyo Metropolitan
Tama Medical Center (Tokyo, Japan) for a detailed examina-
tion of a liver tumor detected by abdominal ultrasound. The
patient had received a diagnosis of LFS based on a history
of sarcoma and germline variants of TP53 7 years previously.
The patient had a history of right hamstring pleomorphic
rhabdomyosarcoma at 2 years of age, right femoral osteo-
sarcoma at 11 years, left tibial osteosarcoma at 22 years and
sigmoid adenocarcinoma at 24 years. Her paternal grandfa-
ther had prostate cancer, paternal grandmother had oral and
laryngeal cancer and maternal relatives had Ewing's sarcoma.
The results of blood analysis, such as complete blood count,
biochemical examination and blood coagulation test, were
within normal limits. Liver function test results and tumor
marker values were as follows: Indocyanine green retention,
3.0% (normal, <10.0%); carcinoembryonic antigen, 1.1 ng/ml
(normal, <5.0 ng/ml) and carbohydrate antigen 19-9, 9.5 U/ml
(normal, <37.0 U/ml).

Ultrasonography revealed multiple hyperechoic tumors
in the liver (Fig. 1A-C). Magnetic resonance imaging (MRI)
was performed before a dynamic computed tomography (CT)
scan to limit radiation exposure (8,12). MRI examinations
were performed using 1.5-T MR systems (MAGNETOM Sola,
Siemens Medical Solutions, Erlangen, Germany). The gradient
strengths were 45mT/m with a slew rate of 200T/m/second.
Eighteen-element phased array matrix coil was used for signal
reception. MRI showed that the main tumor in segment (S)8 had
low signal intensity on both T1- and T2-weighted images and
slightly high signal intensity on diffusion-weighted imaging
(Fig. 2A-C). Contrast-enhanced MRI revealed that the S8
tumor was enhanced in a ring shape during the early contrast
phase (Fig. 2D). In the hepatobiliary phase, the periphery had a
high signal intensity and the interior had a low signal intensity
(Fig. 2E). Near the main tumor in S8, two small tumors were
heavily contrasted in the early phase but were not identified in
the hepatobiliary phase (Fig. 3). Numerous tumors suspected
to be lipomas, focal nodular hyperplasia or arterio-portal
shunts were also observed in the liver.

Because of the difficulty in confirming diagnosis using
MRI alone,dynamic CT was performed with informed consent,
which revealed that the main S8 tumor was contrast-enhanced
in a ring shape in the early phase and washed out in the late
phase (Fig. 4); it also showed low density on plain CT. A total of
two small tumors near the primary tumor were also enhanced
in the early phase of dynamic CT but were not identified in the
late phase (Fig. 5). Upper and lower gastrointestinal endoscopy
showed no malignant findings.

The primary tumor in S8 could be benign, such as a hepatic
hemangioma; however, a malignant tumor, such as a metastatic
liver tumor or hepatocellular carcinoma (HCC), could not be
ruled out and it was difficult to perform a biopsy because the
tumor was localized just below the diaphragm. The lesions
surrounding the primary tumor in S8 were suspected to be
arterio-portal shunts or focal nodular hyperplasia. A number
of other liver tumors were considered lipomas. Therefore, the
patient was referred for diagnostic surgery. In August 2022,
laparoscopic partial hepatectomy of the S8 was performed
without complications. A camera port in the umbilicus, 5-mm
port in the pericardial fossa and right lateral abdomen and two
12-mm ports in the right subxiphoid region were placed. The

operative time was 5 h and 8 min and the blood loss was 10 ml.
The patient was discharged on postoperative day 7.

Tissue samples were fixed in 10% neutral buffered
formalin solution at room temperature for 24 to 48 h, paraffin
embedded, cut to 3 pm thick, and dewaxed as per standard
procedures (13). Staining was performed at room tempera-
ture for 10 min for Hematoxylin and 4 min for Eosin. The
microscope was an Olympus BX53 (light microscope) and the
magnification was 200x. The following primary antibodies
were used: smooth muscle actin (SMA) (1:5; clonel A4; Cat.
No.: IR61161-2; Dako), and human melanocyte black-45
(HMB45) (1:50, clone HMB45; Cat. No.: M063401-2; Dako).
CCl1 buffer (Cat. No.: 950-124; Roche) was used for antigen
retrieval. The antigen retrieval step was performed at 95°C for
64 min. Primary antibody incubation was performed at 36°C
for 32 min. Secondary antibody (ultraView Universal DAB
Detection Kit; cat. No.; 05269806001; Roche) incubation was
performed at 36°C for 32 min.

Histopathological findings showed a well-demarcated
white mass with a necrotic center (Fig. 6A). Hematoxylin-Eosin
staining showed round, spindle-shaped cells with pale
sporangia against a background of tumor vascular growth.
This indicated nuclear polymorphism and a lack of nuclear
fission (Fig. 6B). Immunohistochemical staining was positive
for SMA and HMB-45 (Fig. 6C and D), leading to diagnosis
of PEComa.

In the specimen, there were two nodules in addition to the
primary lesion, which were also PEComas. All lesions lacked
nuclear fission. The three PEComas in the specimen suggest
the possibility of multiple PEComas remaining in the liver.
MRI performed 7 months after surgery showed no significant
changes. The patient is currently under follow-up, with no
recurrence at 16 months post-surgery. Regular follow-ups,
breast MRI, mammography and abdominal ultrasound
and MRI annually and upper- and lower-gastrointestinal
endoscopy every 2-5 years are planned.

Discussion

LFES is an autosomal dominant syndrome that results in multiple
types of cancer. To the best of our knowledge, <400 families have
been reported with this syndrome. Mutations in the 7P53 gene
are present in 50-80% of affected families. This syndrome has a
high incidence of malignancy at a young age and a high frequency
of breast cancer, osteosarcoma, soft tissue sarcoma [penetrance:
14.3-26.7%, SIR: 302.8 (130.4-596.8), RR: 61 (33-102)], brain
tumor [penetrance: 5.4-13.0%, SIR: 45.0 (9.0-131.5), RR: 35
(19-60)] and adrenocortical cancer [penetrance: 1.7-13.0%, SIR:
unknown, RR: 2047 (455-9212)]. These tumors are defined as
‘core tumors’ in LFS. Other types of cancer, such as hemato-
logical malignancy, epithelial cancer and pediatric cancers such
as neuroblastoma, can also develop (14). The lifetime probability
of developing cancer of a TP53 pathological variant carrier is
~75% in males and almost 100% in females (15).

PEComas were first described by Bonetti ez al (6) in 1992
and are defined as tumors resulting from PEC differentiation.
PEComa is a mesenchymal tumor composed of cells associated
with blood vessel walls that express melanocytes and smooth
muscle markers and is more common in female patients.
PEComa can occur in any organ of the body, but the kidneys,
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Figure 1. Ultrasonography showed multiple hyperechoic tumors in the liver. (A) 30 and (B) 18-mm hyperechoic lesion was detected near the gallbladder
(arrow). (C) Multiple hyperechoic lesions were detected in the right lobe of the liver (arrows).

Figure 2. MRI findings of primary tumor. MRI showed that the primary tumor in S8 had a low signal in (A) T1 and (B) T2 (arrow). (C) Primary tumor in S8
had a slightly high signal in diffusion-weighted images (arrow). (D) On contrast-enhanced MRI, the primary tumor in S8 was enhanced in a ring shape in the
early contrast phase (arrow). (E) In the hepatobiliary phase, the periphery of the tumor had a high signal and the interior had a low signal (arrow). S8, segment 8.

A- B-
C D

Figure 3. MRI findings of two small tumors. On (A) left and (B) dorsal side near the primary tumor in S8, a small tumor was observed that were heavily
contrasted in the early phase (arrow). (C) Small tumor on the (C) left and (D) dorsal side near the main tumor could not be identified in the hepatocellular
phase. S8, segment 8.
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Figure 4. Dynamic CT findings of primary tumor. (A) In early phase, the main segment 8 tumor was contrast-enhanced in a ring shape (arrow). (B) In portal
phase, the contrast medium of tumor was washed out (arrow). (C) In late phase, the contrast medium of tumor was washed out (arrow).

Figure 5. Dynamic CT findings of two small tumors. On the (A) left and (B) dorsal side near the primary tumor in S8, a small tumor was enhanced in the early
phase (arrow). (C) Small tumor on the left side near the main tumor was not be identified in the late portal phase. (D) A small tumor on the dorsal side near
the main tumor could not be identified in the late portal phase. (E) A small tumor on the left side near the main tumor could not be identified in the late phase.
(F) A small tumor on the dorsal side near the main tumor could not be identified in the late phase.

genitourinary organs and uterus are the most common sites,
whereas tumors of a hepatic origin are relatively rare (16-19).
These include angiomyolipoma, clear-cell tumor and lymphan-
gioleiomyomatosis. They are mostly benign, but they could
also be malignant (20-22). Folpe et al (23) reported PEComa
grading based on tumor diameter and pathological findings;
high-risk factors include: i) Tumor diameter >5 cm; ii) invasive
growth pattern; iii) severe nuclear atypia and increased cell
density; iv) fission pattern (>1/50 high-power fields); v) necrosis
and vi) vascular invasion. Cases with =2 high-risk factors
are classified as malignant disease, one risk factor (a nuclear
polymorphism or multinucleated giant cells or a tumor diameter
>5 cm) is classified as disease of uncertain malignant potential
and no risk factors are considered benign, as in the present case.

Hepatic PEComas typically show low signal intensity on
T1-weighted MRI and high signal intensity on T2-weighted
MRI (24); however, the present mass showed low signal inten-
sity on both T1- and T2-weighted images, which was atypical,
making preoperative diagnosis difficult. This also suggested
a benign tumor, such as a hepatic hemangioma; nonetheless,
the possibility of malignancy (such as metastatic liver tumor
or HCC) could not be ruled out. Some studies have reported

that outflow vessels of hepatic PEComas consist of the hepatic
venous system, distinguishing them from HCC (25,26). In
the present case, the primary tumor was contrast-enhanced
in a ring shape in the early phase and washed out in the late
phase; therefore, the possibility of malignancy could not be
ruled out. As PEComa is associated with upregulation of the
mTOR pathway, which regulates glucose transporter-1 func-
tion, fluorodeoxyglucose-positron emission tomography/CT
findings would likely have been positive (27,28).

The primary lesion was located at the S8 of the liver, just
below the diaphragm; therefore, liver biopsy was difficult.
Laparoscopic excisional biopsy is less invasive and useful for
lesions for which malignancy cannot be ruled out.

Alterations in three main pathways have been described
in PEComa pathogenesis. LOH (loss of function) in tuberous
sclerosis complex subunits 1 (~27%) and 2 (~73%) is the most
common (29,30). Rearrangement affecting transcription factor
binding to immunoglobulin heavy contrast mu enhancer
3, which is implicated in cell differentiation, is another key
molecular feature of PEComa pathogenesis (23%) (29,30).
Rearrangements of RADS51 binding protein B have been
identified in uterine PEComas (29).
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Table I. Reported cases of Li-Fraumeni syndrome complicated by perivascular epithelioid cell tumor.
Case Age,
no. years Organ Treatment Follow-up First author, year (Refs.)
1 24 Kidney, Surgery No recurrence Neofytou et al, 2015 )
liver at | year
2 29 Liver Surgery No recurrence Galera Lépez et al, 2020 )
at 1 year
3 27 Liver Surgery No recurrence Galera Lépez et al, 2020 8)
at 9 months
4 38 Femoral Surgery; No recurrence Butz et al, 2022 (10)
muscle, chemoradiation at 7 months
lung
metastasis
5 49 Liver Surgery No recurrence Yang et al, 2024 (11)
at 3 years
6 32 Liver Surgery No recurrence Present case, 2024 -

at 16 months

F, female; M, male.

Figure 6. Macro and microscopic findings. (A) Histopathological findings showed a well-demarcated white tumor with a necrotic center (arrow).
(B) Hematoxylin-eosin staining showed round, spindle-shaped cells with pale sporangia against a background of tumor vascular growth that showed nuclear
polymorphism and lacked nuclear fission. Scale bar, 100 gm. (C) Tumor cells were positive for smooth muscle actin. Scale bar, 100 ym. (D) Tumor cells were
positive for human melanocyte black-45. Scale bar, 100 gm.

To the best of our knowledge, there have only been six
reported cases of LFS complicated by PEComa, including
the present case, with two other cases being siblings of the

present patient, both diagnosed with LFS (Table I) (8-11).
All six patients (four female and two male) were aged
<50 years. Although the observation period was <3 years
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in each case, none of the patients experienced a recurrence
of PEComa. In all six cases, the tumors did not appear to be
highly malignant.

The etiology of PEComa and its association with LFS are
unknown; however, Butz et al (10) identified site-specific LOH
in PEComa tissue with respect to a novel TP53 pathogenic
variant. This suggests a role of the defective TP53 pathway in
the pathogenesis of PEComa, which is also associated with the
malignant and metastatic form of this tumor type.

Cancer surveillance and treatment for the present patient
will be continued in accordance with the medical guidelines
for LFS 2019, version 1.1 (14). The most common cause of
PEComa recurrence is residual liver; however, pulmonary
metastases have also been reported (31). When PEComa recurs,
re-resection should be considered if possible. Nab-sirolimus,
an mTOR inhibitor, was recently demonstrated as effective
against PEComa (32). The patient will undergo breast MRI,
mammography and abdominal ultrasound and MRI annu-
ally and upper- and lower-gastrointestinal endoscopy every
2-5 years due to the presence of LFS. An orthopedic surgeon
and dermatologist will also have annual consultations.

Further case series are required to determine the
association between LFS and PEComa.

Although rare, the possibility of a PEComa should be
considered when liver tumors are found in patients with LFS.
Laparoscopic liver resection is beneficial as a diagnostic
treatment.
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