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Abstract 
Background: Pulmonary inflammatory myofibroblastic tumor (PIMT) is a rare disease that occurs more frequently in younger patients. Its 
etiopathogeny remains debated whether this is an inflammatory lesion characterized by uncontrolled cell growth or a true neoplasm. Aim: 
To present a case of PIMT in a young men, HIV-positive since childhood. Patient, Methods and Results: We report the case of an HIV-
positive patient, aged 21 years, with collapsed immunity (CD4=23 cells/mm3), which in the second half of 2009 was clinically and radiologically 
diagnosed with recurrent right pneumonia. Serological tests were negative for Mycoplasma, Epstein–Barr and HHV-8 and positive for 
cytomegalovirus (CMV). Further monitoring of this episode raises imaging suspicion of the tumor in right upper pulmonary lobe. A lung 
wedge biopsy by thoracotomy was performed. The result of histopathological examination was suggestive for Kaposi sarcoma but required 
an immunohistochemical examination (vimentin, smooth muscle actin, CD34, anaplastic lymphoma kinase, CK7, L26/CD20, CD38, CD68), 
which established diagnosis of PIMT. In our case, we noticed a favorable evolution under antiretroviral treatment (by increasing CD4 count 
– immunity slowly improved), broad-spectrum antibiotics, and steroidal anti-inflammatory treatment, with regression of PIMT over eight 
months. Conclusions: Although inflammatory myofibroblastic tumor (IMT) is rare, it should be considered in the differential diagnosis of 
pulmonary tumoral lesions in young adults. This is the first PIMT case in an HIV-positive patient described in Romania. Even good response in 
such cases was noticed after surgical treatment, in our case we achieved complete remission of the disease with anti-inflammatory steroidal 
therapy and combined antiretroviral therapy (cART). As other infectious etiologies, CMV also could represent a trigger for developing a 
pulmonary inflammatory myofibroblastic tumor. 
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 Introduction 

Inflammatory myofibroblastic tumor (IMT) of the lung 
is a rare disease, that occurs more frequently in younger 
patients (age less than 40 years) and of uncertain etiology 
[1]. Generally, pulmonary inflammatory myofibroblastic 
tumor (PIMT) is considered to be more related with a 
chronic, focal, uncontrolled inflammatory response to 
antigens or pulmonary infections [1]. Even opportunistic 
infections are frequent in HIV-AIDS patients, this benign 
tumor is very rare described, but may be due the fact 
that in these patients PIMT is underestimated. 

Although in majority of cases, the treatment of choice 
seems to be surgery in some cases radiotherapy and steroids 
have been employed for anatomically and functionally 
inoperable patients [2–8]. 

 Patient, Methods and Results 

Imaging examination was performed by chest X-ray, 
pulmonary computed tomography (CT), and PET–CT. Chest 
X-ray was performed using Precision RXi GE system, and 
for computer tomography, we use a GE VCT 64 slices; 
PET–CT was made on a GE Discovery STE machine. 

The biopsy specimen sampled by thoracotomy was 
fixed in 10% formalin and included in a paraffin block. 

Sections of 4 μm were stained with Hematoxylin–Eosin 
(HE) and Ziehl–Neelsen. Immunohistochemical analysis 
was based on a panel of antibodies: anti-vimentin mono-
clonal antibody (clone Vim 3B4, isotype IgG2a, kappa), 
anti-human alpha smoth muscle actin monoclonal antibody 
(α-SMA) (clone 1A4, isotype IgG2a, kappa), anti-human 
CD34 class II monoclonal antibody (clone QBEnd 10, 
isotype IgG1, kappa), ALK protein (clone ALK1 isotype 
IgG3, kappa), anti-human CD38/RPE monoclonal antibody 
(clone AT13/5, isotype IgG1, kappa), anti-CD68 mono-
clonal antibody (clone PG-M1, isotype IgG3, kappa), 
anti-CD20cy (clone L26, isotypeIgG2a, kappa), anti-CK7 
monoclonal antibody (clone OV-TL 12/30, isotype IgG1, 
kappa) (Dako). Microscopic images were taken with a 
518CU 5OM CMOS camera (LabOptix) using an Optech 
light microscope. 

Written informed consent was obtained from the 
patient for the publication of this case presentation and 
accompanying images. 

A 21-year-old young man, nonsmoker, known with 
HIV infection since he was 9-year-old, with collapsed 
immunity (CD4=23 cells/mm3) presented repeated episodes 
of high fever, asthenia, dyspnea, productive cough, right 
thoracic pain. In the first 2–3 months, clinical and 
radiological diagnosis of the patient was recurrent right 
pneumonia. Unfavorable clinical and radiological evolution 
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of patient raises suspicion of pulmonary TB, and then 
suspicion of tumor in right upper pulmonary lobe. 

Over this period of time, leukocyte, erythrocyte and 
thrombocyte count were normal, and inflammatory tests 
elevated. Candida albicans was present in tongue swab. 
Other microbiological and serum biochemical parameters 
were normal. Also, we found negative blood culture, 
sputum examination and viral serologies. QuantiFERON 
TB Gold In-Tube test performed was negative, but 
QuantiFERON-CMV assay was reactive. Bronchoalveolar 

lavage results indicate the absence of tumor cells and 
rule out acid-fast bacilli etiology and fungal etiology. 

Pulmonary CT-scan done after one month of clinical 
evolution (Figure 1) revealed macronodular lesion probably 
with pulmonary inflammatory substrate. 

PET–CT carried out after five months of evolution 
(Figure 2) evidenced metabolic changes consistent with 
non-Hodgkin lymphoma (stage IIE) with symmetrical 
upper diaphragmatic lymph nodes clamping and visceral 
pulmonary determination. 

 
Figure 1 – Lung CT, 2009. Macronodular formation, with an irregular shape, relatively imprecise delimitated: (a) Axial 
view evidenced a macronodular formation with scale of 52/42 mm – lymphadenopathy localized pre-vascular (12 mm), 
subcarinal (13 mm), right axillary (15 mm) and left axillary (16 mm); (b) Coronal view: well-defined nodular formations 
of 24/21 mm, located in the right lung hilum – lymphadenopathy; (c) Sagittal view: macronodular formation. 

 
Figure 2 – Positron Emission Tomography (PET): (a) MIP section; (b) Cervical lymph nodes located in the IIA lymph 
level (bilateral), with maximum axial dimensions of 26.5/16 mm on the right side and 16/10 mm on the left side and 
higher FDG uptake (SUV 48.0 left and 22.6 right); (c) Left axillary lymph nodes with axial dimensions of 12.2/17 mm 
and higher FDG uptake (SUV 27.1) and right axillary lymph nodes with size of 17/9 mm and SUV 15.9; (d) Lesions with 
irregular shape located in hillar and parahilar right region, both sides of oblique fissure, with lateral extension to the 
parietal pleura, containing of superior and intermediary lobar bronchi, with two out breaks with intense FDG uptake 
SUV 91.0, respectively SUV 93.6. 
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Pathological findings 

After seven months of evolution, a lung wedge biopsy 
was performed by right thoracotomy. 

Grossly, the wedge resection specimen of lung 
measured 10/10/6 mm, firm, with a yellow-tan cut surface. 

Histological aspect is characterized by a proliferation 
of bland cells spindle in collagenous stroma (Figure 3,  
a and b) with a prominent inflammatory component 
composed of mature lymphocytes, plasma cells and 
histiocytes (Figure 3c). The spindle cell component has 
morphological features consistent with fibroblasts or myo-
fibroblasts arranged in fascicles with a whorled appearance 
(Figure 3b); restant lung parenchyma showed macrophagic 
and desquamative alveolitis (Figure 3a). Ziehl–Neelsen 
staining did not reveal any microorganisms (Figure 3d). 

Immunohistochemically, the fibroblastic and myo-
fibroblastic spindle cells were positive for vimentin (as 
we can see in Figure 4a) and for alpha smooth muscle 
actin (Figure 4b), but were negative for CD34 (Figure 4c) 
and ALK (Figure 4d). CK7 was positive in alveolar and 
bronchial epithelium and negative in tumoral cells 
(Figure 5a). Immunohistochemistry of inflammatory cells 
showed a non-neoplastic pattern: CD38-positive in plasma 
cells (Figure 5b), CD68-positive in histiocytes (Figure 5c), 
L26/CD20-positive in small lymphocytes (Figure 5d). 

These findings were consistent with the features of a 
pulmonary inflammatory myofibroblastic tumor of non-

neoplastic etiology (negativity of ALK, favorable clinical 
outcome after pharmacological treatment) diagnosed in a 
HIV-positive young adult. 

Treatment and evolution 

Patient received broad-spectrum antibiotics, antiviral 
and antifungal treatment, associated with anti-inflam-
matory non-steroidal and steroidal drugs. Also, because his 
immunity was collapsed (CD4 count less than 50 cells/mm3) 
and HIV viral load was high, we restarted highly active 
antiretroviral treatment. 

Clinical evolution of patient was slowly favorable; 
no more respiratory symptoms were present after almost 
one year. A favorable imaging evolution was certified by 
CT examination of lung (Figure 6) by revealing fibrotic 
sequel conglomerate in the anterior segment of the right 
upper lobe and microadenopathy in mediastinum. 

 Discussion 

Pulmonary inflammatory myofibroblastic tumor or 
inflammatory pseudotumor mimics malignant neoplasm 
for clinical and radiological point of view [9]. 

These tumors rarely appear to be locally invasive [9] 
or to recur rapidly [10]. For pathophysiological point of 
view, an unregulated proliferation of inflammatory cells 
seems to be involved [11]. 
 

 

Figure 3 – Histopathological findings in PIMT: (a) Proliferation of spindle cells arranged in fascicles and mixed with 
inflammatory cells (top) next to pulmonary parenchyma with macrophagic alveolitis (bottom right) (HE staining, 
×100); (b) Spindle cells are arranged in fascicles with a whorled appearance (HE staining, ×100); (c) Polymorphic 
inflammatory cells (lymphocytes, plasma cells, macrophages) admixed with spindle cells (HE staining, ×200); (d) Ziehl–
Neelsen staining did not revealed any mycobacteria (×100).  
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Figure 4 – Immunohistochemical profile includes: (a) Diffuse reactivity for vimentin in spindle cells component (×100); 
(b) Diffuse reactivity for alpha smooth muscle actin (×200); (c) Negativity for CD34 in tumoral cells – it is noted 
immunoreactivity of capillary vessels as internal positive control (×100); (d) ALK negativity in tumoral cells (×100). 

 

Figure 5 – Additional immunohistochemical findings: (a) CK7-positive in alveolar and bronchial epithelium and 
negative in tumoral cells (×100); (b) CD38-positive in plasma cells (×200); (c) CD68-positive in macrophages (×200); 
(d) L26/CD20-positive in small lymphocytes (×200). 
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Figure 6 – Lung CT (after pharmacological therapy) – fibrotic sequel conglomerate in the anterior segment of the right 
upper lobe: (a) Axial view; (b) Coronal view; (c) Sagittal view. 

Inflammatory myofibroblastic tumor usually arises 
within the lung, although it may also occur at many other 
sites including soft tissue, mesentery, omentum, gastro-
intestinal tract, genitourinary tract, bone, skin and central 
nervous system [12–18]. Both genders are equally affected. 
Most of the reported cases were in patients younger than 
40 years of age [2]. No special geographic or ethnic 
predominance has been reported. The incidence of this 
lesion in the lung is between 0.04% and 1% in the general 
population [2]. Endobronchial involvement is rare in IMT, 
and it is also difficult to diagnose such involvement by 
tissue biopsy or percutaneous needle biopsy [19]. 

Whether an IMT is a reactive lesion or a spontaneous 
neoplasm is controversial, and the precise etiology is 
still unknown. It has been hypothesized that an initial 
infection may lead to a pulmonary inflammatory myo-
fibroblastic tumor. In case of AIDS patients with collapsed 
immunity, can be present a lot of opportunistic infections 
with viruses, bacteria, protozoa, etc. Some studies 
evidenced that microorganisms such as Mycoplasma, 
Nocardia, Actinomyces [5], Epstein–Barr [6] and human 
herpes virus can be involved in a 30% of PIMT cases. 
Gómez-Román et al. analyzed seven cases of PIMT and 
demonstrated the presence of HHV-8 DNA [20]. 

ITM has a heterogeneous morphologies and it can  
be mistaken clinico-pathologically for other benign or 
malignant neoplasms. Therefore, pathologic differential 
diagnosis should comprise a large spectrum of entities 
in which spindle cells with an inflammatory component 
are involved. Neoplasms that have spindle-cell morphology 
can originate from vascular endothelium, fibroblasts, 
histiocytes, smooth muscle cells, myofibroblasts [19]. 

In our case, we found negative serology for 
Mycoplasma, Epstein–Barr and HHV-8 and positive 
serology for CMV. Even there was not specific reference 
in literature regarding correlation of CMV infection 
with PIMT we suggest that an old CMV infection could 
represent a trigger for this kind of proliferation. 

In our case, the main differential diagnosis included 
Kaposi sarcoma and non-Hodgkin lymphoma. Lacking 
of hyaline globules, extravagated erythrocytes and 
hemosiderin deposits among the spindle cells associated 
with the absence of immunoreaction with endothelial 
markers (CD34) excluded Kaposi sarcoma, which 
correlates also with negativity of DNA HHV-8 in blood 
serology while histopathological features correlated with 

the non-neoplastic immunophenotype of inflammatory 
cells dropped out lymphoma lead. 

In patients who have lung lesions resembling lung 
carcinoma on chest X-ray films but have negative sputum 
and bronchoscopic biopsy examinations for malignant 
cells should be investigated for IMT. 

Surgical resection is the treatment of choice in 
pulmonary IMT, because surgery enables both definitive 
diagnosis and complete cure [3]. In our case, even we 
did not performed surgical resection, after three years 
we noticed good evolution, without any recurrence. 

 Conclusions 

Although inflammatory myofibroblastic tumor is rare, 
it should be considered in the differential diagnosis of 
pulmonary nodular lesions in young adults. In HIV 
patients, this pathology is very possible to be under-
estimated. According to our knowledge and researches, 
this is the first PIMT case in an HIV-positive patient 
described in Romania. Favorable evolution was noticed 
under cART (by increasing CD4 count immunity slowly 
improved), broad-spectrum antibiotics and steroidal anti-
inflammatory treatment. As other infectious etiologies 
of IMT, CMV could represent a trigger for such kind of 
multiplication that may lead to a pulmonary inflammatory 
myofibroblastic tumor. 
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