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Introduction

• An increased rate of AIDS and non-AIDs defining cancers

Patholog Res Int. 2011 Mar 10;2011:561548.

AIDS defining cancers
• Kaposi sarcoma : HHV8
• B-cell non-Hodgkin lymphoma : EBV
• Uterine cervical neoplasia : HSV
• Primary effusion lymphoma : EBV, 

HHV8
• Primary CNS lymphoma : HSV

Non-AIDS defining cancers
• Hodgkin lymphoma : EBV
• Head and neck cancer : HPV, EBV
• Anal cancer : HPV
• Lung cancer 



• Smooth muscle tumors :

Modern Pathology (2014) 27, S17–S29 

Leiomyomas

• Smooth muscle hamartoma
• Angioleiomyoma 
• Cutaneous leiomyomas
• Estrogen receptor positive 
• GI Mural leiomyoma 
• GI Muscularis mucosae leiomyomas 
• Bronchial leiomyoma 
• Urinary bladder 
• Visceral organ
• EBV-associated

Leiomyosarcomas 
Nuclear atypia and mitotic activity 

(potential for metastasis)

• Peripheral soft tissue
• Retroperitoneal leiomyosarcomas 
• GI leiomyosarcoma 
• Urinary bladder 
• Visceral organ
• EBV-associated 



• EBV entry via receptor CD21 on 
smooth muscle cells
• Found in immunocompromised 

host
• HIV infection
• Post-transplantation
• Others: autoimmune disease, 

common variable immunodefiency
syndrome

EBV-Associated Smooth Muscle Tumors 

Patholog Res Int. 2011 Mar 10;2011:561548.
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Patholog Res Int. 2011 Mar 10;2011:561548.

• Male : female ratio = 1.3 : 1
• Average 25 years of age (2.7 – 49 yrs old) 
• 30% age <10 years old
• 5% age 10-20 years old
• 66% age >20 years old

• Modest immunosuppression : 
• Mean CD4 count = 60cells/μL 

(0 - 330cells/μL)
• Mean HIV viral load = 203,302copies/mL

• The time from HIV diagnosis to SMT 
presentation : <1 month to 18 years 

Epidemiology Findings



• EBV-SMT involved almost every body location :
• 1st CNS : dural, epidural, or extradural 
• 2nd soft tissue : thigh, gluteal, abdominal wall and 

paraspinal
• 3rd GI tract : tongue, palatine tonsil, stomach, small 

intestine, gallbladder and colon
• 4th Lung 
• 5th Liver
• 5th Head and neck : oropharynx, larynx(vocal cord), 

eye/orbit and nose/sinus
• 6th Adrenal gland
• 7th Hematopoetic
• 8th Bone : vertebrae
• Others : Genitourinary tract(renal, vulva), serosal 

membranes(pleura,pericardium)
Patholog Res Int. 2011 Mar 10;2011:561548.

Clinical Features



H&E stain :
Atypical spindle 
cells with blunt-

ended nuclei and 
eosinophilic 
cytoplasm

Imunohisto-
chemical stain :
strongly positive 

for alpha 
smooth muscle 

actin 

In situ hybridization 
: 

Epstein-Barr virus 
encoded RNA (EBER) 
positive in the tumor 

cell nuclei (blue) 

Histological Findings

Patholog Res Int. 2011 Mar 10;2011:561548.



Differential diagnosis of spindle cells neoplasm arising in HIV patients

AFB
Stain

CD31 CD34 Muscle 
specific Ab

LNA1 CD68 CD117 CD23/CD35 EBV receptor 
CD21

Karposi sarcoma

Mycobacterial 
spindle cell 
pseudotumor

EBV-SMT

GIST

Follicular dendritic 
cell sarcoma

(association 
with EBV)



Source Presentation Age/Sex CT finding Histology Immunodefe
ciency state

Associated 
clinical 
disease

Treatment Outcome

Heffernan et 
al, 1995

Autopsy 2/
Male

- Leiomyoma AIDs non-Hodgkin 
lymphoma of 
the brain 

- -

Zetler et al, 
1995

- 30/
Male

- Leiomyosar
coma

AIDs - Surgery No 
recurrence at 
20 mo
resection

Shaw et al, 
2012

2-month 
abdominal 
and back pain

12/
Female

Rt - 21x12x11 cm
Lt - 6x5x4.5 cm

- Natural killer 
cell deficiency 

- Surgery No 
recurrence at 
26 mo
resection

Petrilli et al, 
2014

failure to 
thrive 

7/
Female

Bilat -
inhomogeneous 
mass with central 
necrosis and a solid 
rim 

Common 
variable 
immunodefici
ency 

Nasal cavity 
and brain 
DLBCL

Surgery with 
BM 
transplatation

No immune 
recovery and 
died 5 yrs
later from 
DLBCL

Case report of EBV-Associated tumors at adrenal gland



Case report of EBV-Associated tumors in Thailand

Intern Med 53: 2391-2396, 2014 



• Mainstay treatment : 
1. Surgical resection 
2. HAART 

• Improve immune statusàimproves
outcome

• Report showed stable or shrinkage after ARV

• Therapeutic options (limit published data) : 
• Complete surgical removal sometimes not 

possible due to the multifocal nature
1.) Radiation
2.) Chemotherapy - Gemcitabine

• EBV-SMT : resistant to cytotoxic 
chemotherapy + poorly tolerated by 
immunocompromised patients

3.) Immunotherapy : mTOR inhibitors -
Sirolimus 

• Inhibit cell growth and proliferation 

Treatment

Patholog Res Int. 2011 Mar 10;2011:561548.
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