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Abstract
Smooth muscle tumors associated with Epstein–Barr virus infections (EBV–SMT) of laryngeal origin are exceedingly rare 
and have been reported in few adult patients, but not in children. This reported case describes a lesion found in the larynx of 
an 8-year-old Guatemalan undernourished girl. Microscopically, the lesion showed a highly cellular mesenchymal spindle 
cell tumor, containing frequent lymphocytes. The immunohistochemical analysis revealed positivity for α-smooth muscle 
actin and h-caldesmon. In addition, most of the tumor cells were positive for EBV by in situ hybridization. To the best of the 
author’s knowledge, this is the first literature-reported case of laryngeal EBV–SMT occurring in an undernourished child.
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Introduction

The Epstein–Barr virus (EBV) plays an important role in 
the pathogenesis of a few neoplasias, such as specific types 
of lymphomas and nasopharyngeal carcinomas [1–3]. EBV-
associated smooth muscle tumors (EBV–SMT) occur most 
commonly in immunocompromised patients with AIDS, 
congenital or acquired immunodeficiencies and patients with 
previous history of organ transplantation [4, 5]. EBV–SMT 
is exceedingly rare in larynx, with only 4 cases reported to 
date in adults of no gender predilection (male:female ratio 
1:1) and mean age 47.5 years, as described in Table 1 [6–8].

This study reports a case of laryngeal EBV–SMT in an 
undernourished 8-year-old girl, emphasizing its clinical, 
histological and immunohistochemical features. To the best 
of the authors’ knowledge, this is the first reported case of 
laryngeal EBV–SMT in a pediatric patient.

Case Report

An 8-year-old Guatemalan girl presented with a supraglottic 
laryngeal nodule located at the left ventricular band. The 
tumor was incidentally discovered during intubation for gen-
eral anesthesia to perform a laparoscopy related to a recent 
history of a gastric tumor resected in another institution, 
for which the diagnosis and histopathologic tissue blocks, 
or slides, were not available for review. The tumor was of 
nodular appearance, smooth surface, and erythematous color 
(Fig. 1).

Grossly, multiple soft tissue fragments with a rub-
bery consistency and tan color were received, measuring 
2.4 × 1.1 × 0.5 cm in aggregate. On histopathological analy-
sis, the tumor revealed irregularly-oriented smooth muscle 
fascicles containing spindle or plump cells with hyperchro-
matic nuclei with an eosinophilic cytoplasm. There was no 
marked cellular atypia and no tumor necrosis. The mitotic 
index was very low. In addition, a lymphocytic infiltrate per-
meating the neoplastic cells was observed throughout the 
tumor, as well as the absence of other inflammatory cells 
(Fig. 2).

The antibodies used for the immunohistochemical stud-
ies are listed in Table 2. Neoplastic cells were positive for 
smooth muscle actin (SMA), muscle actin-specific (HHF35) 
and h-caldesmon (Fig. 2). T-lymphocytes were positive for 
CD3, most CD8+ and occasional CD4+. B-lymphocytes 
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(CD20+) were rare. The proliferative index assessed by 
Ki67-positive nuclei was 24%. Desmin, pan-cytokeratin, 
S-100 protein and CD34 were negative. In situ hybridiza-
tion for EBV-encoded RNA (EBER) revealed positivity in 
about 80% of neoplastic cells (Fig. 3).

Based on clinical, histopathological and immunohisto-
chemical findings, a diagnosis of EBV–SMT was estab-
lished. No additional GI lesions were identified, but close 
follow-up is maintained. The patient was treated with a 
conservative, complete endoscopic resection. No evidence 
of recurrence arose during 1-year follow-up. The patient’s 
nutritional condition was greatly improved, and instruc-
tions were provided to the family, to maintain proper nutri-
tion, yet compatible with the family’s low socio-economic 
conditions.

Discussion

EBV plays a key role in the pathogenesis of certain human 
conditions, including lymphoproliferative disorders, Hodg-
kin and non-Hodgkin lymphomas, oral hairy leukoplakia, 

nasopharyngeal carcinomas, and a specific variant of smooth 
muscle tumors. A known reservoir for EBV is the lymphoid 
tissue of the oropharynx [1–3].

EBV-associated smooth muscle tumors (EBV–SMT) are 
rare, affecting mainly immunocompromised patients. The 
mechanisms eliciting smooth muscle cells to proliferate 
under EBV stimuli are not well understood. It was suggested 
that an abnormal proliferation of myogenous vascular wall 
cells may play a role in the initiation of EBV–SMT devel-
opment [6]. Additionally, it is well-accepted that in some 
EBV-driven lesions, epithelial cells and lymphocytes (B and 
T cells) are EBV-target cells, acting as initiators or playing 
a central role in the pathogenesis of such lesions [9, 10].

EBV–SMT tumor cells are permeated by a variable num-
ber of lymphocytes and few studies had determined the phe-
notype of these reactive lymphocytes. In this case, it was 
demonstrated by IHC that the substantial majority of lym-
phocytes present were CD3+ and CD8+, with less frequent 
CD20+ and CD4+ lymphocytes. Considering that none of 
these lymphocytes revealed positivity for EBV, they are most 
likely reactive, and predominantly composed of cytotoxic 
T cells (CD8+). These results suggest that B or T cells do 
not play a vital role in the development of these lesions, 
given that the EBV+ cells were the smooth muscle cells 
themselves, corroborating the findings of Deyrup et al. [6].

The three most common clinical conditions associ-
ated with EBV–SMT in the pediatric population are: 
(a) children with congenital acquired immunodeficiency 
syndrome (AIDS); (b) patients on immunosuppressive 
treatment for organ transplantation; and (c) less com-
monly, patients with other congenital immunodeficiency 
syndromes [11–13]. Although EBV–SMT seems to occur 
exclusively in immunocompromised patients, the present 
case occurred in an undernourished 8-year-old girl without 
any other systemic condition related to immunosuppres-
sion. This clinical setting is unique, given that most of the 
pediatric reported cases refer the occurrence of EBV–SMT 
within the context of the three aforementioned groups [14, 
15]. Although anemia is not directly related to immuno-
deficiency, it may cause a secondary decrease of hemat-
opoietic stem cells and reduced production of serum pro-
teins, which may be associated with immunosuppression 

Table 1   Cases reported of 
EBV–SMT in larynx

Author and year Age and sex Cause of immunodeficiency Site in the larynx Mul-
tifocal 
disease

Deyrup 2006 50 yof Post-transplant Vocal cord Yes
31 yom Post-transplant Subglottis Yes

Gan 2008 36 yof Post-transplant (renal) Vocal cord Yes
Huang 2010 54 yom Post-transplant (renal) Vocal cord Yes
Present case 8 yof Unknown, undernourished Supraglottis Yes

Fig. 1   Initial presentation of the laryngeal tumor diagnosed as EBV-
smooth muscle tumor in an 8-year-old girl discovered occasionally 
during videolaryngoscopy for general anesthesia
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in pediatric patients. It is known that innate and adaptive 
immunity are impaired in undernourished children and 
that it can eventually cause death by infection [16–18]. 
Nevertheless, the involved mechanisms are not well estab-
lished. In the present case, the patient’s height and weight 
were below reference values for her age, and these were 
the only altered systemic conditions found. Therefore, the 
authors hypothesized that undernutrition could be associ-
ated with the EBV–SMT.

Pediatric EBV–SMT occurs most commonly intracrani-
ally or intraspinally in patients with immunodeficiencies, 
while post-transplant patients usually present liver and/or 
gastrointestinal tumors. Literature reviews identified four 
cases affecting the larynx, with a mean age of 47.5 years 
(ranging from 31 to 54 years of age), two cases in men, and 
two in women [6–8]. All cases were post-transplant related, 
and none occurred in pediatric patients. There are about 
75 cases of EBV–SMT published in English literature, 13 
involving the Head and Neck (H&N) region of adult patients 
and 62 cases in other bodily areas, mainly affecting liver, 
lungs, spleen, and kidneys. Figure 4 shows a pie chart of all 

Fig. 2   Microscopic aspect of laryngeal EBV–SMT. a H&E stained 
section revealed alternating bundles and fascicles of densely packed 
spindle to round-shaped cells (H&E, ×100). b Spindle cells demon-
strated abundant fibrillar eosinophilic cytoplasm and indistinct cyto-

plasmic borders with a moderate number of infiltrating lymphocytes 
(DAB, ×200). c Neoplastic cells were diffusely positive for α-smooth 
muscle actin (DAB, ×200). d Intense and diffuse immunopositivity 
for h-caldesmon (DAB, ×200)

Table 2   Antibodies utilized in the immunohistochemical study of 
EBV–smooth muscle tumor of the larynx

a Positive in lymphocytes permeating the tumor cells
b Ki67 proliferative index was 24%

Antibody Clone and source Concentration Result

Smooth muscle actin 1A4, Dako 1:400 Positive
Specific muscle actin HHF35, Dako 1:800 Positive
h-Caldesmon h-CD, Dako 1:400 Positive
Desmin D33, Dako 1:800 Negative
Pan-cytokeratin AE1AE3, Dako 1:200 Negative
S-100 Polyclonal, Dako 1:10,000 Negative
CD34 QBEnd-10, Dako 1:50 Negative
CD3 Polyclonal, Dako 1:500 Positivea

CD20 L 26(1,2), Dako 1:1000 Positivea

CD4 4B12, Dako 1:100 Positivea

CD8 C8/144B, Dako 1:100 Positivea

Ki67 MIB1, Dako 1:50 Positiveb
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H&N cases, but then again, this is the first reported case of 
a pediatric patient.

With regard to the differential diagnosis of EVB-SMT 
in the larynx, leiomyoma, low-grade leiomyosarcoma, and 
inflammatory myofibroblastic tumor should be considered 
[19]. Detection of EBV in tumor cells is fundamental for the 
correct diagnosis, since only EBV–SMT shows positivity 
for EBV in tumor cells within this context. Although some 
cases of EBV–SMT have been reported to mimic leiomyo-
sarcomas or other malignant mesenchymal neoplasms, the 
pathobiology of these lesions is poorly understood. Cur-
rently, EBV–SMT is considered a benign tumor, with an 
indolent clinical course and it commonly has a multifocal 
presentation with no apparent metastatic potential.

The positivity for Desmin has been reported in some 
EBV–SMT cases. However, a small percentage of the cases 
were negative for this marker, and the same occurred with 
the present case. Indeed, negativity for Desmin is poorly dis-
cussed in the context of EBV–SMT. The authors considered 
that, similarly to stromal endometrial tumors with smooth 
muscle differentiation [20], EBV–SMT may not represent 

a true leiomyoma, as with variable expression of Desmin 
in stromal cells of GI and respiratory tract. The molecular 
mechanisms underlying the pathogenesis of these tumors 
need to be better clarified.

At present, the treatment of EBV–SMT remains contro-
versial [8, 21]. Most patients have been treated with com-
plete surgical tumor resection [22]. Some patients received 
chemotherapy or antiretroviral therapy, and in a few cases, 
radiotherapy [6]. In addition, improvement of the immune 
status seems to be very important for tumor recurrence 
prevention. In the present case, the patient was exclusively 
treated with conservative surgical excision and nutritional 
condition improvement, remaining disease-free after one 
year of follow-up.

Conclusion

In the present study, the authors reported a case of laryngeal 
EBV–SMT in an 8-year-old female patient. In contrast to 
other cases of EBV–SMT reported in literature, the only 

Fig. 3   Lymphocytic infiltrate permeating the tumor and EBER in situ 
hybridization in the laryngeal EBV–SMT. a T cells were evidenced 
by CD3 immunoexpression (DAB, ×100). b Few B cells immunopo-
sitive for CD20 (DAB, ×100). c Cytotoxic T cells within the tumor 

were positive for CD8 (DAB, ×200). d EBER in  situ hybridization 
confirmed the EBV-positivity in the nuclei of the spindle-shaped 
tumor cells (EBER, in situ hybridization for EBV × 200)
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systemic factor that seems to be related to the development 
of the present tumor is the patient’s undernourishment.
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