Solitary fibrous tumor of the pleura: A rare mesenchymal tumor presented with hypoglycemia
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Abstract
Solitary fibrous tumor (SFT) is a relatively rare primary tumor of the pleu​ra, originating from the mesenchymal cells. The tumor has non-specific clinical, laboratory, and radiological features. Patients may be asymptomatic or have non-specific clinical features including chest pain, dyspnea, cough, and paraneoplastic symptoms. Complete surgical resection is indicated in all cases to avoid recurrence of the tumor. We described a 49-year-old woman presented with unexplained right chest pain and repeated attacks of hypoglycemia, associated with pleural SFT. 
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Introduction
The primary tumors of the pleura are less common than secondary metastatic ones. Malignant mesothelioma is the most common primary tumor; however, other rare pleural tumors exist including solitary fibrous tumor (SFT), lipoma, lymphoma, sarcoma, Askin tumor, extra-skeletal osteosarcoma, and histiocytoma [1].
SFT of the pleura is a relatively rare mesenchymal tumor which had earlier names of localized mesothelioma and pleural fibroma as it was thought to have a mesothelial origin. Most of the cases of SFT occur within the pleura, but it can arise from other sites including subcutaneous tissues, orbit, salivary glands, thyroid gland, nasal cavity, nasopharynx, lung, pericardium, adrenal glands, liver, GI tract, urinary bladder, and prostate [2,3]. Here, we describe a case of SFT of the pleura with mild right chest pain and unexplained hypoglycemia.
Case report
A 49-year-old previously health woman presented to our clinic with a 3-month history of mild right chest pain and repeated attacks of confusion and drowsiness improved after eating. There was a laboratory evidence of hypoglycemia during last attack (blood glucose level of 40 mg/dl). Chest X-ray showed opaque shadow on the lower zone of the right side of the chest (Figure 1). The past medical history was unremarkable with normal laboratory investigations. A computed tomography (CT) scan revealed a well-defined right pleural-based soft tissue mass with a long axis diameter of 10 cm (Figure 2). CT-guided biopsy revealed a spindle cell tumor. The patient underwent right posterolateral thoracotomy. During surgery, the tumor was located in the right inferior hemithorax within the fifth and sixth intercostal spaces and it was attached to the parietal pleura by a fibrous pedicle. The tumor was completely resected. Grossly, the resected mass was round firm, well circumscribed encapsulated of 4.5 x 3 cm in diameter and the cut surface with grayish, yellow and mucoid (Figure 3). Microscopically, there was a bland spindle cell proliferation distributed in a patternless fashion separated by dense collagen stroma, with low mitotic figures <3/10 HPFs (Figure 4). On immunohistochemical examination, the tumor was positive for cluster of differentiation (CD-34), CD99, and Vimentin, and negative for S-100. The final diagnosis was benign pleural SFT. The postoperative course was uneventful, with freedom from symptoms and tumor recurrence within two years of follow-up after surgery.
Discussion
SFT is a mesenchymal cell tumor most commonly occurs in middle-aged adults, with an equal gender distribution [4].The thoracic SFT occurs equally on the right and left sides and arises from the pleura in most cases, followed by lung, anterior mediastinum, and diaphragm [5]. The etiology of SFT remains unclear with absent association to smoking or asbestos exposure. However, there is a genetic evidence recognizing SFT as a translocation-associated neoplasm, with a consistent association with NAB2-STAT6 gene fusions arising from recurrent intrachromosomal rearrangements on chromosome 12q [7].
Clinically, SFT presented as a slowly growing painless mass which may produce symptoms due to its large size or pressure effects on the adjacent structures. More than 50% of cases with SFT are asymptomatic and detected incidentally on chest radiographs or CT. Symptomatic SFT presented with non-specific complaints such as pleuritic chest pain, cough, and shortness of breath [8]. As in our case, SFT may present with paraneoplastic hypoglycemia, known as Doege–Potter syndrome, due to inappropriate secretion of a high molecular-weight form of insulin-like growth factor type II (IGF-II) which activates insulin receptors, inhibiting hepatic gluconeogenesis and increasing glucose uptake with subsequent hypoglycemia [9].
The diagnostic imaging of SFT includes chest radiography, CT scan, magnetic Resonance Imaging (MRI), ultrasonography, and fluorodeoxyglucose positron emission tomography (FDG-PET) [10]. Chest radiogra​phs reveal non-specific findings such as well defined, round or oval, smooth masses, usually located in the middle or inferior hemithorax. On CT scan with contrast, SFT appears as a heterogeneous tu​mor with acute angles at pleural inter​face for large masses and obtuse angles for smaller tumors [11]. Additionally, a vascular or fatty component with displacement of adjacent structures may be observed [12]. MRI is occasionally used to exclude the potential invasion by SFT into the adjacent organs or structures [13].  The FDG-PET scans have low sensitivity for SFT but it may help in the diagnosis of malignant transformation at a cut-off value of ≥7cm for size [14].
A biopsy is recommended before starting treatment of SFT through open incisional biopsy or by a core needle with a preference for radiological guided biopsy if it is applicable. Typically, the microscopic examination of the SFT biopsy shows spindle to ovoid cells arranged in a patternless or fascicular distribution of multiple regions with a variable cellularity and a collagenous stroma [15]. Molecular genetic analysis for STAT6 expression can be performed at this phase [16].
The gross appearance of SFT is variable, but it is usually circumscribed, firm, encapsulated or un-encapsulated, sessile or pedunculated, and has a homogeneous or heterogenous structure with areas of cystic change, hemorrhage, or necrosis in malignant variants [7].The average size of SFT ranges from 5 to 10 cm, while giant SFT is defined when the diameter is greater than 15 cm or when the tumor occupies more than 40% of the hemithorax [7, 17].
Generally, SFT is a benign tumor although malig​nant transformation occurs in 20% of patients [10]. The typical histological pattern of SFT is a patternless arrangement of ovoid or spindled fibroblast cells within a variable collagenous stroma that frequently shows areas of dense hyalinization and thin-walled vessels [7]. The malignant variant of SFT acquires specific histological features, such as hypercellularity, high mitotic figures (>4/10HPF), cytologic atypia, tumor necrosis, and infiltrative margins [18]. SFT has a wide differential diagnosis on the histological examination due to the similarity in cellular architecture and vascular pattern with other tumors such as schwannoma, spindle cell/pleomorphic lipomas, gastrointestinal stromal tumors, and liposarcoma [7].
Immunohistochemistry is useful for the diagnosis and differentiation of SFT from other spindle cell mesenchymal tumors. The most important and valuable immunohistochemical positive markers in SFT are CD34, CD99, Vimentin, Bcl-2 and STAT-6. Additionally, some markers are negative in cases of SFT according to the tumor location, such as S100, smooth muscle actin (SMA), desmin, and calretinin [19]. CD34 is one of the most consistent conventional markers in SFT which is expressed in 79-100% of cases with SFT. However, lack of the specificity of CD34 can be problematic [4]. A combination of positive CD34 and Bcl-2 is highly characteristic of SFT [19].
Surgery is the gold standard treatment for all types of SFT, as its benefit outweigh the risks and the prognosis for malignant SFT is favorable with surgical resection [10]. Chemotherapy and consecutive selective embolization of the feeding arteries are alternative options when the SFT is non-resectable or metastatic [9]. However, the effectiveness of chemotherapies in SFT is relatively poor, including doxorubicin-based regimens [20], combination therapy with temozolomide and bevacizumab [21], and antiangiogenic therapy with pazopanib [22]. Radiotherapy may be used as an adjuvant treatment after surgery in case of positive margins or recurrent tumors, with a potential benefit for intra-cranial SFT and a little evidence for its benefit in non-intracranial tumors [23, 24].
The goal of the surgical management of SFT relies on wide resection margins and preservation of the surrounding structures. Complete resection with adequate negative margins is essential to reduce the rates of local recurrence and progression to metastatic disease [25, 26]. Open thoracotomy is the main surgical approach for SFT, however, the surgical excision of SFT can be achieved with the help of video-assisted thoracoscopic surgery (VATS) if the lesion is small (< 10 cm). The thoracoscopic resection and removing of larger SFT specimen through a small incision is difficult. Interestingly, a recent report of giant double pedicles and double blood supply SFT, demonstrated the ability to extract this larger specimen from the smaller incision by the “pulling carrot” method [27].
Preoperative embolization of the tumor-supplying arteries is recommended in giant SFT to reduce the risk of intraoperative bleeding [28]. Additionally, a 2-stage approach can be used for resection of giant SFT, in which the first stage is to ligate the feeding vessels through small another operative window [29].
SFT is usually cured after complete surgical resection; however, local recurrence has been reported in about 10% of benign SFTs [30] and in more than 60% of malignant SFTs, which indicates surgical re-resection in cases with positive surgical margins [31].  Although the second recurrence of SFT is exceptional, it has been reported 10 years after surgery for the first recurrence of SFT in a 93-year-old female who had a refractory hypoglycemia and underwent two resections of large benign SFT. The possibility of repeated recurrence after surgery indicates extended surgical resection if the pleural SFT invades the chest wall, lung, diaphragm, or pericardium [32].
Conclusion
SFT is a relatively rare soft tissue tumor often originates from the mesenchymal cells of the pleura.  The diagnosis of SFT is difficult due to absence of symptoms in most of the cases, in addition to non-specific clinical, laboratory, and radiological features.  Some cases may present with paraneoplastic hypoglycemia, known as Doege–Potter syndrome. The surgical resection is the mainstay in the treatment of SFT. Complete surgical resection is essential to avoid recurrence of both benign and malignant SFTs.
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Figure 1: Postero-anterior view of chest X-ray shows an opaque shadow in the lower zone of the right hemi-thorax.
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Figure 2: Axial view of chest CT scan shows a right pleural-based mass.
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Figure 3: Gross appearance of the surgically excised well-circumscribed encapsulated tumor (A), with grayish yellow cut surface (B).
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Figure 4: Histopathological image shows spindle-shaped cells with patternless pattern arranged on a collagenous stroma (H&E x100).
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