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Abstract
Epstein-Barr virus-associated smooth muscle tumors (EBV-SMTs) are a rare type of tumor occurring
exclusively in immunocompromised patients in the setting of HIV/AIDS, post-organ transplant, and
congenital immunodeficiency. These tumors require demonstration of EBV DNA on histopathologic studies
in order to establish a diagnosis. The overall prognosis is good. The principle of treatment is re-establishing
the host immunity, which includes antiretroviral therapy (ART) in HIV/AIDS patients and reducing
immunosuppressive therapy in post-transplant patients. The role of surgery is well established when the
tumor is causing a mass effect, whereas chemotherapy and radiotherapy have a limited role. Herein, we
report a case of a multifocal EBV-SMT in a patient with HIV, treated successfully with standard ART along
with diagnostic and therapeutic surgical resection.
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Introduction
Epstein-Barr virus-associated smooth muscle tumors (EBV-SMTs) are a rare type of tumor occurring in
immunocompromised patients, almost exclusively reported in human immunodeficiency virus (HIV)-
infected patients, post-organ transplant patients, and patients with congenital immunodeficiency
syndromes [1]. The estimated prevalence of this extremely rare tumor is <2 cases per million [2]. It was
recognized in 1995 that these tumors were first linked to EBV infection, by demonstrating EBV DNA in
tumor tissue using in situ hybridization. The EBV receptor (CD21) has been identified as a prerequisite for
EBV infection of smooth muscle cells. It was suggested that cell fusion with EBV-infected lymphocytes was
the route of viral entry into non-lymphoid cells [3,4]. These tumors have a predilection to be multifocal and
occur in unusual sites as compared to conventional SMTs [5,6]. We report a case of an EBV-SMT in a
patient with HIV presenting with multifocal lesions in the brain in addition to a tonsillar mass.

Case Presentation
A 51-year-old male patient with underlying retroviral disease was diagnosed in 2015 and started on
antiretroviral therapy (ART) with lamivudine-zidovudine-efavirenz. However, he defaulted to follow-up for
four years since 2018. At this current admission, he presented with a one-week history of nausea, vertigo,
and unsteady gait. Upon arrival to the emergency department, clinical examination revealed a right tonsillar
mass, left cranial nerve palsy, nystagmus to the left side, and dysmetria on the left finger-nose test. His
routine blood investigations were within normal limits. His serum toxoplasma IgG antibody was positive. His
CD4 T lymphocytes or helper T cells were 74 cells/uL and his HIV RNA PCR viral load of 146000 copies/ml.
Based on his latest HIV RNA PCR viral load, he possibly developed virological failure which means previous
ART failed to suppress and sustain viral load to less than 200 copies/ml. Lumbar puncture also was done and
cerebrospinal fluid (CSF) examination revealed a high protein of 1816 mg/L with normal glucose, negative
bacterial, tuberculosis (TB), and fungal cultures, benign cytology and positive DNA PCR for CSF EBV.
Magnetic resonance imaging (MRI) of the brain revealed multiple extracranial and intracranial lesions
involving the right temporalis muscle, left frontal lobe, and left cerebellum (Figures 1-4). 
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FIGURE 1: MRI brain with contrast: Axial-view T2-weighted image
showing a left frontal lobe lesion

FIGURE 2: Sagittal-view T1-weighted image showing a left frontal lobe
lesion
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FIGURE 3: Axial-view T1-weighted image showing a left cerebellar lesion

FIGURE 4: Axial-view T1-weighted image showing a right temporalis
muscle lesion

Initially, he was empirically treated as cerebral toxoplasmosis with a differential diagnosis of lymphoma
with central nervous system (CNS) involvement. After two weeks of anti-toxoplasmosis treatment, the
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repeated CECT brain showed no response to the treatment. Thus, the patient was further evaluated with
biopsy of the right temporalis muscle. The biopsy result of the right temporalis muscles revealed a benign
fibroma with negative TB and fungal tissue cultures. Then, he was scheduled for bilateral tonsillectomy, and
histopathology of the right tonsil revealed an EBV-SMT. He also underwent left frontal craniotomy with
tumor debulking, and the histopathology revealed an EBV-SMT with negative non-tuberculous bacterium
and mycobacterium PCR including negative tissue cultures for bacterial, TB, and fungal infection. His
immediate post-operative CT brain plain revealed no apparent residual lesion in the frontal lobe with
minimal intracranial hemorrhages at the surgical bed in keeping with post-operative changes and reducing
the size of cerebellar lesions with no new lesions in the brain parenchyma (Figures 5, 6). He remains well
with no permanent neurological deficits except for residual left cranial nerve palsy. Subsequently, he was
started with ART (tenofovir- emtricitabine-efavirenz) after opportunistic infections were ruled out. The
patient was discharged and followed up as an outpatient. After one month of operation, clinically he was
well and his CD4 count and HIV viral load were 115 cells/uL and 73 copies/ml. He is planning for repeat MRI
brain in another two months. His long-term plan for follow-up will be continuation of lifelong ART with
periodic monitoring of HIV RNA viral load and clinical evaluation for any new signs and symptoms due to
the tumor. In addition to this, oncology opinion was sought, there is no role for chemoradiotherapy and the
mainstay of treatment is surgical resection and ART.

FIGURE 5: Axial view showing no residual left frontal lesion, with
minimal hemorrhage at the surgical bed in keeping with post-operative
changes
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FIGURE 6: Axial view showing a left cerebellar lesion smaller in size
compared to that in previous MRI brain

Discussion
EBV-SMTs have been increasingly reported over the past few decades. These tumors are mainly categorized
into three groups based on the underlying cause of immune deficiency, namely, HIV-related EBV-SMT, post-
transplant-related EBV-SMT, and congenital immunodeficiency-related EBV-SMT [2]. In general, it is
estimated that each of the above groups has <1-5% prevalence of EBV-SMTs [7]. The pathogenesis of EBV-
SMTs remains largely speculative. The role of the immune system is however undisputable in the
pathogenesis of these tumors. Specifically, the role of T cell and NK cell immunity in the prevention of these
tumors is evident with an immunocompromised host being a condition sine qua non for the occurrence of
these tumors [7]. It is also hypothesized that the mTOR/Akt pathway is involved in their pathogenesis,
which is supported by reports of tumors responding to treatment with sirolimus in patients with post-
transplant EBV-SMT. The clinical features of these tumors are not specific and mainly depend on the
location, size of the tumors, and symptoms caused by compression or disruption of neighboring structures
[7]. Most of these tumors involve the liver, but they can involve virtually any area of the body including the
brain, spinal cord, lungs, gastrointestinal tract, adrenals, and bones [7]. HIV/AIDS patients have a
predilection for CNS involvement including cerebral lobes, basal ganglia, cerebral sinuses, cerebellum, and
intraspinal regions from cervical to sacrum. Among them, particularly common areas include parasellar
regions like cavernous and sphenoid areas, which could be explained by the increased vascularity in these
areas as it is hypothesized that these tumors arise from vascular smooth muscle cells [8]. While CNS is a
common site of involvement, tonsils remain an extremely rare site to get involved, with only three cases of
tonsillar EBV-SMTs reported worldwide [9,10]. Interestingly, these multifocal lesions are not considered
metastasis, but rather independent tumors arising as a result of multiple infection events as evidenced by
different clonality of viruses identified from different tumors in the same patient [5]. The diagnosis of these
tumors can be elusive as they are quite rare entities. However, with an increased number of cases being
reported, and as physicians and pathologists become more aware of these tumors, more cases are expected
to be reported in the future. The gold standard of diagnosis remains biopsy-based histopathology with
immunohistochemistry and EBV-encoded small RNA (EBER) in situ hybridization (ISH). Since there is no
pathognomonic finding in radiology, a definitive diagnosis cannot be established without histopathology.
CSF EBV DNA PCR has a role as a less invasive method of diagnostic workup for CNS lymphoma. However,
there are no studies regarding this in the setting of CNS EBV-SMTs. Hence, the significance of positive CSF
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EBV DNA PCR in our patient for the diagnosis of EBV-SMTs with CNS involvement needs to be validated
with further studies. When smooth muscle tumors appear in unusual sites or when immunodeficient patients
present with multifocal tumors, it is pertinent to conduct further histological studies such as EBER ISH as
only immunohistochemistry may lead to false negative results. Furthermore, we must not forget to do a
thorough workup to look for other possibilities of opportunistic infections for immunocompromised status if
a patient without a previously known immunodeficiency is diagnosed with an EBV-SMT. Another differential
diagnosis that may be considered in the setting of HIV patients with a spindle cell tumor, include Kaposi
sarcoma, mycobacterial spindle cell pseudotumor, and myopericytoma [11,12]. Given that EBV-SMTs are
extremely uncommon tumors, it is not surprising that the treatment is not well established. The principle of
treating these tumors centers around re-establishing host immunity. In patients with HIV/AIDS, this would
include appropriate ART while in post-organ transplant patients this would entail a reduction of
immunosuppressive therapy, with certain studies suggesting that switching of immunosuppressive therapy
to mTOR inhibitors such as sirolimus improves outcome. In the case of congenital immunodeficiency
syndromes, curative treatment of underlying immunodeficiency with allogeneic hematopoietic stem cell
transplant seems to be an appropriate treatment for EBV-SMTs [1,7]. A lot of published studies focus on
surgical resection for diagnosis as well as treatment. However, like our patient, since more than half of these
patients present with multifocal tumors at the time of presentation, surgical resection may not always be
feasible. In short, surgery should be reserved for diagnostic requirements, solitary lesions, and focal mass
effect, and it may offer a survival benefit if the tumor is symptomatic and has intracranial invasion [8].
Radiotherapy and chemotherapy are other options that may be considered but do not show much overall
benefit and cause more harm in most cases. Coming to the outcome and prognosis of these patients,
generally, EBV-SMTs tend to be indolent, and locally invasive and rarely are the cause of death in these
patients [13,14]. Usually, patients succumb to infectious complications such as opportunistic infections
rather than tumor-related causes [1]. There is no demonstrable correlation between tumor multiplicity,
histologic features, virulence mutations in the virus, and outcome from current studies [5,7,8]. Furthermore,
factors such as age, gender, CD4 cell count, tumor type, tumor size, and location of the tumor had a
noticeable impact on the outcome in HIV-related EBV-SMTs [12]. Prognostic data are mostly derived from a
retrospective analysis of case series and overall survival is about 50% in HIV-related and post-transplant-
related EBV-SMTs, whereas it is 0% in case of congenital immunodeficiency syndromes [13].

Conclusions
EBV-SMTs even though rare should be considered in the differential diagnosis of mesenchymal tumors
arising in immunocompromised patients, as well as smooth muscle tumors occurring in unusual sites. Even
though it may be alarming to find multiple sites of involvement at the time of diagnosis, it is not cause for
despair as they are not metastasis, but rather multiple events of infections. The mainstay of treatment is
treatment of underlying immunodeficiency and surgical resection where feasible. Overall results are a good
outcome. 

In the future, it may be beneficial to establish a clear treatment workup protocol for EBV-SMTs, particularly
in HIV-infected patients. This would standardize care and potentially improve outcomes by ensuring timely
diagnosis and management strategies, ultimately enhancing patient care.
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