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Abstract


Background: Atypical teratoid rhabdoid tumor (ATRT) is a rare type of central nervous system (CNS) tumor, which is seen mostly in the pediatric population. However, there are a few dozen of cases reported in adults. This entity was first differentiated from a Wilm's tumor in 1978. Since then much progress has been made in understanding the pathophysiology of this disease, but only slight progression has been done in terms of treatment and prognosis, thus ATRT remains a high mortality-disease with grim prognosis and outcome.



Case Description: 54 year-old female, presented with symptoms concurrent of a pituitary macroadenoma (e.g. temporal field vision loss, hyperprolactinemia) which was found out to be a tumor of ATRT characteristics on pathology.


Conclusion: ATRT is a rare entity, but should be kept in mind since it has a poor prognosis. Moreover, considering the grim prognosis, and the rarity of the disease, once ATRT diagnosis was made, it should be treated by a multidisciplinary team composed with surgeons, oncologists and radiation oncologists.
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Introduction


Atypical teratoid rhabdoid tumor (ATRT) is a rare type of central nervous system (CNS) tumor, composed of rhabdoid cells. It effects mostly children younger than three years of age. The location of the tumor is often supratentorial, but it can be found in all parts of the CNS [1], this tumor is characterized with a high mortality rate [1,2]. It was first described by Beckwith and Palmer as a variant of Wilms tumor in 1978 [3]. There are few reports about ATRT in adults, but it is less common in that population [4-6]. In a review made by Sinha et al. the majority of the tumors in adults were located within the lobes of the cerebrum[6]. The rarity of the entity and its variable presentation make the diagnosis challenging, and even with the use of radiology and pathology ATRT is still misdiagnosed [7]. We report a case of a primary sellar ATRT in a 54 year-old female, which was presented and treated as a pituitary macroadenoma until the pathological diagnosis was made as an ATRT tumor.



Case Report


 History and Examination


A 54 year-old right handed female, without any significant past medical history, was admitted with a 3 month history of progressing fatigue, nausea, shivers, and weight loss. Headaches, blurred vision or galactorrhea were absent. On physical examination the patient was fully oriented, with a left side 3rd cranial nerve palsy displaying a left side ptosis and slight left pupil dilatation. Both Pupils were reactive to light with no limits on eye movement. The rest of the physical exam was insignificant. A neuro-opthalmologic examination revealed bilateral visual accuracy of 20/30, left eye temporal field loss and enlargement of the blind spot in the right eye. Laboratory analysis showed hyperprolactinemia (54ng/ ml), and low cortisol levels (2.6mcg/dL). Due to these values, a 5 miligram dose of prednisone twice daily was initiated. A synacthen test was preformed which revealed low levels of cortisol and free T4, therefore treatment with daily thyroxine 50mcg was started as well. The clinical findings were suitable with a pituitary adenoma, with stalk effect.





Computed tomography (CT) imaging was obtained which revealed a sellar and suprasellar mass of 1.6*1.1*2.4 centimeters (cm) in size, with 1.6cm extension of the suprasellar cistern, with homogenous enhancement. Brain magnetic resonance imaging (MRI) was preformed which further delineated a sellar and suprasellar mass which cannot be separated from the hypophysis, with a maximal height of 25mm, and a small amount of edema noted (Figures 1-3). These radiological findings changed our differential diagnosis and the option of non-pituitary tumors was discussed. The patient was planned for an endoscopic trans-sphenoidal (TSS) operation.
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Figure 1:   T1 coronal demonstrating a SOL suspected of a pituitary adenoma which was later found out to be an ATRT tumor.
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Figure 2:  A T1 sagittal MRI further demonstrating this suprasellar tumor.
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Figure 3:  This is a MRI taken 2 weeks after presentation. The patient's vision deteriorated. This coronal T2 MRI demonstrates edema in the right optic tract.







 




Surgery



An endoscopic endonasal transsphenoidal approach was performed. The sellar region was mildly enlarged. The tumor was dissected from the right optic nerve and optic chiasm. During surgery the tumor had an atypical consistency and the separation from the optic apparatus was difficult. The sellar defect was reconstructed with abdominal fat and a naso- septal flap. The patient was extubated with no new neurological deficits and transferred to the intensive care unit for further treatment. A CT performed postoperatively demonstrated subtotal resection of the tumor and no acute findings, MRI follow up demonstrated a small residual tumor (Figures 4 & 5).
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Figure 4:  A T2 coronal MRI showing the chiasm clean of tumor with CSF between the optic chiasm and the sella turcica.
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Figure 5:   Sagittal T1 MRI done after surgery displaying an adequate amount of resection to the lesion with a small amount of postoperative bleed.







Pathology


The lesion was sent to the histopathological analysis. Multiple irregular fragments of tissue were received; the largest part being1 cm in diameter. The histopathological analysis demonstrated big cells with vesicular nuclei, prominent nucleoli and a little amount of cytoplasm, forming sheets of tumorous cells infiltrating the hypophysal tissue, mitoses and necrosis were also seen. Tumor cells were positively stained for p51, p53 and S-100. There was negative staining for pituitary hormones and chromogranin. MIB1 proliferation index showed 50% of cells. Staining for Pit1, somatostatin receptor, CK7, Ck20, CK18, Oct4, TTF1, LCA, CD3,CD20, Melan A, PanCK were all negative. Immunohistochemical staining for INI1 was negative in the neoplastic cells. Diagnosis of a sellar atypical teratoid/rhabdoid tumor (AT/RT) was made.



Postoperative Course



After surgery the patient was admitted to the intensive care unit (ICU) for monitoring and antibiotic treatment due to suspected meningitis. During her stay in the ICU diabetes insipidus (DI) was noted and treated by intravenous (IV) desmopressin. Due to the patient's final diagnosis of ATRT, she underwent spinal MRI and total body CT which did not demonstrate any metastatic spread. The patient was discharged in good condition for further oncological treatment, while she is autonomously walking, drinking and eating, talking fluently, but suffering from mild fatigue.



Discussion



ATRTs mostly affect children less than 3 years of age, and constitute 1-2% of pediatric tumors. It is the most common type of CNS tumor in children less than 6 months of age [7,8]. At the time of diagnosis 20% of patients have a disseminated disease, mostly present as leptomeningeal dissemination (LMD). Several studies demonstrate a median overall survival in children of 6 months [1,8]. Presenting symptoms can be non-specific such as lethargy, vomiting andshead ache [1,9]. There are only few dozens of ATRT cases reported in adults [10], which differ by their location- While in children the majority of tumors are located in the posterior fossa, in adults the majority of tumors are supratentorial. Other locations such as the sella turcica, as in this patient, are less common [1,6]. The clinical presentation in adults is varied: Vomiting and ataxia, limb numbness, prolactinoma, cauda equina syndrome neck and back pain were previously reported [5,6,10-12]. Because of nonspecific clinical signs, advanced imaging must be obtained as soon as possible. On CT imaging, ATRT lesions are shown to be hyperdense compared to the surrounding gray matter, probably due to the high cellular density within the tumor [13,14].



Brain MRI findings on T1 and T2 weighted imaging varied widely, and the findings are not consistent. In the majority of ATRTs demonstrate areas of hemorrhage, and cystic and necrotic areas in the lesion, and in some of the tumors edema can be seen [13,14]. On histopathology ATRT demonstrates dense round small blue cells which resemble to those in PNET [15], along with a rhabdoid component composed of medium-large cells with eccentric vesicular nuclei, prominent nucleolus and eosinophilic cytoplasm as seen in our case. Rhabdoid cells are often immunopositive for vimentin, epithelial membrane antigen (EMA), smooth muscle actin and sometimes neuroectodermal markers such as glial fibrillary acidic protein (GFAP) and others [9,15]. ATRTs are highly mitotic with prominent necrosis, and MIB1 mitotic index can be high [9]. One of the major factors implying the diagnosis of ATRT is mutation or loss of expression of INI1 protein [6,9,15-17], which can be proven by immunochemical staining, as seen in our case. The loss of expression of INI1 might be due to chromosomal deletion as well as due to DNA hypermethylation [17].



hSNF5/INI1 is a tumor suppressor gene (TSG) found on chromosome 22q11.2, this gene encodes for INI1 which is a member of chromatin remodeling SWI/SNF multiprotein [18]. It was demonstrated that SWI/SNF complex is required for RB- mediated inhibition of proliferation, which is a well-studied TSG [17]. This mutation is considered as a main event in forming of ATRT [19]. Recent evidence suggests that adult sellar region ATRTs have methylation patterns similar to those seen in pediatric ATRT- MYC subgroup [20].


Because adult onset of ATRT is highly uncommon, there are no official guidelines, nor studies that compare different types of treatment in adults. Current treatment options are surgery, chemotherapy and radiotherapy. In a study lead by Lau et al. 174 ATRT patients were analyzed. 98.5% of them were 19 year- old and less. This study suggested an overall cumulative survival higher when tumors were treated with radiotherapy and surgery compared to surgery alone [21]. A study lead by Buscarillo et al. included 144 patients with ATRT. Only 3 of them were adults. The overall survival was higher in patients receiving radiotherapy [2].



Hilden et al. compared outcomes of several treatment strategies in 42 pediatric cases of ATRT showing higher rates of free survival and better overall survival in patients who underwent total gross resection compared to a partial resection, albeit all patients receiving adjuvant therapy [22]. Another study, done by Wetmore et al. had 4 pediatric patients with new site progressive ATRT. During the study, the effect of alisertib- aurora kinase A (AURKA) inhibitor was measured. AURKA encodes cell cycle associated serine/ threonine kinase that regulates mitosis, and it is up-regulated in the loss of INI1, as occurs in ATRT. Inhibition of AURKA by alisertib causes mitotic delays followed by cell death [23]. It showed disease stabilization, or decrease in tumor size, in all patients after disease recurrence [23]. Other therapeutic strategies and compounds are still being tested, and are now recruiting patients to their clinical trials [19] with results yet to be published.



Conclusion



Sellar region ATRT are rare and pose a diagnostic and therapeutic challenge. ATRT has a varied clinical presentation, nonspecific radiological findings and complex pathophysiology. Because theses tumors are rare and have grim prognosis, a multidisciplinary approach including a surgeon, oncologist and radiation oncologist should be involved in the treatment to increases survival rates. Further research referring to treatment options and outcomes is warranted for all age groups harboring this type of brain tumor.
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