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Abstract: Perivascular epithelioid cell tumors (PEComas) are rare mesenchymal tumors that tend to occur in multiple organs and the
biological behavior of it between benign and malignant. They are even less common in the liver and there is still no effective treatment
method established. In particular, how to deal with it when the imaging manifestations of the lesion are predominantly giant cystic are
a question that we need to investigate. We present PEComas in two female patients with large cystic-solid lesions on ultrasound with
clinical signs of nonspecific pain and a large mass in the right upper quadrant. Both patients underwent contrast-enhanced ultrasound
(CEUS) and interventional ultrasound to assist in diagnosis and treatment. Depending on the patient’s condition, we take a different
approach to treatment. To our knowledge, such reports have never been documented before.
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Introduction

Perivascular epithelioid cell tumors (PEComas) are a rare type of mesenchymal tumor that can occur in various abdominal
organs, though they are rarely primary in the liver.'> PEComas include angiomyolipoma (AML), lymphangioleiomyoma-
tosis (LAM), clear cell sugar tumor of the lung (CCST), and other very rare tumors in different organs.’ The diversity of
imaging manifestations makes clinical diagnosis challenging, and preoperative imaging along with pathological evaluation
of frozen sections are also prone to misdiagnosis.* The Folpe criteria, which classify PEComa as benign, malignant, or of
uncertain malignant potential, have been used in previous studies and may also be applied to liver tumors.> In recent years,
reports of such tumors have increased. Studies suggest that imaging features such as well-defined boundaries, peripheral
hyperechogenicity, lateral shadowing, large vessels around the lesion, and a “fast-in and slow-out” enhancement pattern
may indicate tumor expansion and growth, which can aid in the diagnosis of PEComa.® The features of two-dimensional
ultrasound (2D-US) and contrast-enhanced ultrasound (CEUS) may provide valuable references for clinical diagnosis,
though almost all reported cases involve solid PEComas.”®° However, there are few reports on the diagnosis, treatment and
management of giant cystic PEComa. Cytotoxic chemotherapy and radiotherapy have been reported to show limited
efficacy in treating PEComa.'® We present 2 cases of large cystic solid masses in the liver, pathologically confirmed as
PEComas, with distinctive clinical symptoms and imaging findings. Both cases were diagnosed and treated with the
assistance of CEUS and interventional ultrasound. Prior to CEUS examination and interventional puncture, informed
consent was obtained from both patients after a thorough explanation of the associated risks and potential complications.
The protocol and publication of this case report was approved by the Ethics Committee of Lanzhou University Second
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Hospital. The study was conducted in accordance with the World Medical Association Declaration of Helsinki, and written
informed consent was obtained from both patients for the publication of their case details.

Case Report

The first case was a 32-year-old previously healthy female who was referred to a gastroenterologist due to nonspecific
pain and a large mass in the right upper quadrant. The patient had no relevant family history, no history of infection, and
no significant weight loss. Laboratory tests revealed normal routine hepatic and renal function, primary liver cancer-
associated tumor marker were normal range. 2D-US showed increased liver volume with abnormal intrahepatic
echogenicity, revealing a well-defined complex echogenic lesion of approximately 20 cm in size containing a large
area in the liver (Figure 1A). Color Doppler flow imaging (CDFI) demonstrated that blood flow signals could be seen
around the lesion (Figure 1B). No pathologic lymph nodes were identified during the examination. CEUS was subse-
quently performed to further characterize the liver lesion. A 2.4 mL dose of the ultrasound contrast agent SonVue
(Bracco, Italy) was administered intravenously for the examination. The solid component of the lesion demonstrated
heterogeneous hyperenhancement during the arterial phase (20-35 s after injection) (Figure 1C) and remained isoenhan-
cing compared to the surrounding liver parenchyma in the portal (35-120 s) and late phase (2—5 min after injection)
(Figure 1D). The enhancement pattern of the solid area is characterized by a benign-like appearance with high
enhancement in the arterial phase and persistent enhancement in the portal and delayed phase. Based on the tumor
marker results, hepatocellular carcinoma (HCC) or intrahepatic cholangiocarcinoma (ICC) was excluded by CEUS, but
no definite diagnosis could be established. Considering the absence of cirrhosis and fever in the patient, an initial
diagnosis of focal nodular hyperplasia (FNH) of the liver with cystic changes or hepatic echioncoccosis (HE) was made
according to EFSUMB Guidelines for Contrast Enhanced Ultrasound of the Liver."' The differential diagnosis at that
time included tumors of mesenchymal origin and liver metastasis from a gastrointestinal stromal tumor. A Computed
tomography (CT) scan revealed a large, oval, well-circumscribed heterogeneous mass in the liver, the density of the
marginal area was higher than that of the center within the lesion (Figure 1E). In the arterial phase of contrast-enhanced
CT (CECT), the scan showed marked heterogeneous enhancement at the lesion margins and the presence of malformed
blood vessels around the lesion (Figure 1F). The enhancement decreased but still remained higher in density compared to
the surrounding liver parenchyma during the portal venous and delayed phases. This enhancement pattern was diagnosed
by the radiologist as FNH of the liver with cystic changes.

The other patient was a 64-year-old female who presented with abdominal distension for more than 20 days. 2D-US
revealed a 24 cm solid-cystic lesion in the liver, in which the echo transmission of cystic component was poorer than that
in the first patient (Figure 2A). Color flow signals were observed around the lesion (Figure 2B). Multiple enlarged lymph
nodes were identified in the hilar region of the liver. The CEUS (Figure 2C and D) and CECT findings were similar to
those of the first patient (Figure 2E and F). Both CA 99 and CA,5 were elevated in these patients.

After liver hydatid disease was ruled out by serological examination, and considering that the lesions were too large
and prone to rupture, catheter drainage of cyst fluid was performed in both female patients (Figures 1G and 2G). A total
of 3500 mL of brown fluid was drained from the younger patient over one week. The other patient drained a total of
2800 mL dark red fluid, which was suggestive of recent internal hemorrhage. Subsequently, pathological tissue speci-
mens were obtained via percutaneous liver puncture with ultrasound-guided. On histopathologic examination, the tumor
was mainly composed of epithelioid cells arranged in a trabecular growth pattern (Figures 1H and 2H).
Immunohistochemistry (IHC) staining demonstrated that the tumor cells were diffusely positive for HMB45, Melan A,
CD68 and CD34 and were negative for desmin. The histological features and the results of IHC were consistent with
a diagnosis of hepatic PEComa.

The younger woman underwent surgical removal of the liver mass after her liver function was appropriately
supported according to the specific condition. The older woman’s family members, considering the high surgical risk
and the non-radical nature of the treatment, opted for conservative management. Consequently, transcatheter arterial
chemoembolization (TACE) was performed, followed by conservative treatment with chemotherapy due to the large
tumor size. To date, follow-up has shown that the younger patient remains free of tumor recurrence 63 months after
surgery, while the older patient passed away 6 months after TACE treatment.
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Figure | A 32-year-old woman, 2D-US shows increased liver volume and abnormal intrahepatic echogenicity, as a well-defined complex echogenic lesion of approximately
20 cm with a large cystic area was found in the liver (A) with a peripheral short rod-like blood flow signal (B). The lesions showed heterogeneous hyperechogenic
enhancement in the arterial phase (C), and stayed hyper-iso enhancement in comparison to surrounding liver parenchyma in portal venous and late phase (D). CT showed
a large oval well-circumscribed heterogeneous hypo-density lesion with marginal hyperdensity in liver (E). The marginal of lesions demonstrated significantly heterogeneous
enhanced and small vascular pattern surrounding the lesion was obviously visible in the arterial dominant phase of CECT (F). The drainage tube (white arrow) was inserted
into the cystic regions in the lesion (G). Histopathology was obtained by percutaneous liver biopsy. Hematoxylin and eosin, magnification 100x (H).
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Figure 2 A 64-year-old woman, 2D-US showed a well-circumscribed 24 cm complex-echo lesion in the right liver containing large cystic areas which presented poor sound
transmission (A), with spot blood flow signals in the marginal of lesions (B). The pattern of CEUS in this patient was similar with the former, heterogeneous hyperechogenic
enhancement of solid region in the arterial phase (C), and stayed hypo-enhancement in delay phase (D). CT scan showed a circular low-density areain the right lobe of the
liver (E). CECT showed that the lesion margin was significantly enhanced in the arterial stage, and small blood vessel shadows could be seen around the lesion (F). The
drainage tube (white arrow) was inserted into the cystic regions in the lesion (G). Histopathology was obtained by percutaneous liver biopsy. Hematoxylin and eosin,
magnification 100x (H).
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Discussion

PEComa is a rare mesenchymal tumor characterized by histologically and immunohistochemically distinctive PECs.'?
The concept of PECs, describing an “unusual atypical cell type” with dual melanocytic and myoid differentiation and
typically showing a perivascular distribution, was first proposed by Bonetti et al in 1992."% In 2013, the World Health
Organization (WHO) defined PEComas as mesenchymal tumors composed of distinctive cells that show a focal
association with blood vessel walls and typically express both melanocytic and smooth-muscle markers.'*'> The term
“PEComa” unifies a spectrum of rare, histologically diverse tumor types,'® which can occur in the gastrointestinal tract,
gallbladder, lung, bone, and almost any pelvic organ.'” ** Primary hepatic PEComas appear to be rare, only a few cases
of hepatic PEComa have been described worldwide.>>** And there was no mention in the literature of ultrasound
presenting as a large cystic solid echogenicity. In our study, PEComas were found in the livers of two women, which was

2526 it illustrates

consistent with the literature reports that the tumor occurred markedly more frequent in females,
hormones may play an important role in the pathophysiology. Previous studies reported that PEComas were commonly
manifested abdominal pain, nausea, indigestion, and loss of appetite, but most patients were asymptomatic or have
nonspecific gastrointestinal symptoms.'* And in these cases, two patients were assumed to have unspecific pain and
a large mass in the right upper quadrant, and no history of hepatitis or cirrhosis. Routine laboratory tests were
unremarkable in the younger patient, while the other patient showed elevated CA;99 and CA;,s, suggesting a higher
likelihood of malignancy.

The lesions showed as well-defined round mass that may exhibit varying echogenicity on 2D-US and demonstrate
a hypervascular pattern on CDFI. In our cases, 2D-US was performed a well-defined approximately 20 cm complex-
echoic lesion in the liver containing large cystic areas. The enhanced features of CEUS also suggested that this mass was
not a common hepatic tumor, it was easily misdiagnosed, similar to cases previously described in the literature.’

In summary, the diagnosis of PEComa is made based on histological examination of the tumor and subsequent
additional immunohistochemical examination.” We presented two women of primary hepatic PEComa whose imaging
findings showed large lesions with cystic areas, one of them presented with swollen lymph nodes, while the other did not,
which is consistent with literature reports that some PEComas can exhibit malignant biological behavior.?® It has also
been reported in the literature that a tumor size >5 cm indicates a high risk of malignancy.'® Therefore, younger patients
are more likely to have benign or potentially malignant PEComa, whereas older patients tend to be diagnosed with
malignant PEComa. Accordingly, although 2D-US cannot definitively determine the pathological type of all tumor, it can
be used as a preliminary screening method to indicate space-occupying lesions. Moreover, with the application of CEUS,
the diagnostic value of most tumors has been clinically established, which can provide clinicians with important
information. Ultrasound-guided puncture biopsy can accurately, safely and effectively obtain a pathological diagnosis.
For tumors containing extensive cystic fluid, ultrasound-guided catheter drainage provides useful preparation for
subsequent clinical treatment.
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