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			Abstract

			Introduction: Adenoid Cystic Carcinoma of the sinonasal and skull base region is a challenging tumor to treat due to its late onset of presentation and frequent compromise of vital neurovascular  structures. Surgical treatment followed by conventional irradiation are the optimal treatment options, often requiring extensive open approaches and mutilating interventions due to its localization. Endoscopic endonasal approaches are relatively new procedures that combined with new adjuvant radiation techniques could achieve similar oncological outcomes with significant less morbidity.

			Methods: We present the case of a patient with non-metastatic Adenoid Cystic Carcinoma (ACC) locally advanced of the sinonasal and skull base region diagnosed and treated at the Instituto Nacional de Cancerología of Bogotá D.C, Colombia between the years 2017 and 2020 who underwent endoscopic endonasal tumor resection and subsequent adjuvant management with Intensity modulated radiotherapy (IMRT).

			Results: Endoscopic and imaging control was performed according to the protocol of the surgical group with nasal endoscopies every 3-4 months during the first 2 years and serial images every 6 months. Follow up for 35 months with adequate local control and minimal aesthetic or functional sequelae.

			Conclusion: Multidisciplinary management with endoscopic endonasal resection and adjuvant radiotherapy appears to be an effective oncological alternative to open surgical procedures, with less morbid and minor functional sequelae, for patients with locally advanced ACC tumors of the sinonasal region.
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			Introduction

			Adenoid cystic carcinoma (ACC) is a rare tumor that generally affects the salivary glands in the head and neck [1], the most common site are the minor salivary glands followed by the paranasal sinuses [2]. ACC can affect all age groups but is most common between 50 and 60 years [3]. Adenoid cystic carcinoma of the head and neck is difficult to control, due to its high propensity 

for recurrence and distant metastasis. These tumors show high propensity of dissemination to the skull base and cranial nerves, which is found in up to 50% of patients displaying changes such as bone lysis and perivascular or perineural spread through the skull foramens [3,4]. Unfortunately for these patients, this extensive compromise is often found when the first symptoms appear [5,6]. These tumors are usually diagnosed in a locally advanced stage, as the symptoms can be mistaken as chronic rhinosinusitis or inflammatory changes on CT scan images [7].

			Historically, the main treatment for adenoid cystic carcinoma has been surgical oncological resection of the primary tumor followed by adjuvant radiation therapy (RT) [8]. However, in cases of locally advanced tumors with skull base involvement, radical resection with negative margins is often impossible to achieve, which increases the risk for recurrence of the disease. Different studies have shown that treatment with adjuvant RT with curative intention is a therapeutic option that reduces the probability of local recurrence [9], with an improvement in local control of 30 to 80%. This is indicated in patients with T3-T4 tumors, incomplete resection or with close margins (1-5mm), bone involvement, perineural invasion and histological factors for high degree of disease recurrence. The most modern irradiation techniques such as modulated intensity allows to achieve greater conformation of the dose providing optimal therapy with less toxicity. Other randomized studies have shown contradictory results, without a clear benefit of adjuvant therapy in this type of paranasal sinus tumors [5,8,10-12].

			Despite the well stablished role for open oncological surgical resection in sinonasal malignant tumors, these techniques are associated with high morbidity and mortality, since the location within the sinuses and skull base requires extensive and mutilating procedures, which limits the complete resection (R0) of this tumor and increases the facial deformity or complications such as CSF (cerebrospinal fluid) leak. The endoscopic transnasal surgery recently appears as a safe and effective approach in selected patients, that reduces the morbidity of open procedures with similar oncological results with the additional advantage of achieving better aesthetic and functional results [13].

			Case Report

			60-year-old woman who presented in January 2017 with decreased visual acuity associated with right diplopia. The MRI study of the paranasal sinuses showed an expansive bony appearance tumor with involvement of the sphenoid sinus, skull base, clival region and extending to the suprasellar prepontine cistern measuring 49x 44x42 mm (Figure 1). Surgical resection was taken in place in March 2017 with an extended endonasal endoscopic procedure (trans pterygoid and trans clival approach), finding a rubbery tumor that involved the posterior and middle wall of the right maxillary sinus, right pterygomaxillary fossa and the medial portion of the infratemporal fossa, sphenoid sinus with extension to the posterior cranial fossa eroding the middle and superior clivus. There was also tumor infiltration in bilateral peri carotid tissue. A wide resection of the medial wall of the cavernous sinuses was achieved, maintaining its integrity.
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			Partial involvement of the dura was also observed in the medial region and right paramedian region, requiring a fascia late graft for reconstruction. A median and superior clivectomy was performed and partial resection of the inferior clivus until a macroscopically healthy bone tissue was obtained achieving a macroscopically complete resection at this level (verified with Brainlab® neuronavigation system). The Histopathology report indicated adenoid cystic carcinoma, with cribriform pattern, tubular and solid. Histological grade 2, with perineural involvement, immunochemistry reported CD117 (+); P40 (+); EMA (+); CK5 / 6 (+); CK7(+); GATA3(+); PHH3: up to 4 mitoses/10 high power fields; ki67: 25% which is in relation with the characteristics reported in literature (Figure 2). The patient received adjuvant IMRT technique External Radiotherapy with curative intent, doses from 2 Gy to 66 Gy in the surgical bed between June 6, 2017 and July 19, 2017 with adequate tolerance (Figure 3).
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			During the follow-up period, endoscopic and imaging control was performed according to the protocol of the surgical group with nasal endoscopies every 3-4 months during the first 2 years and images every 6 months. The latest follow-up images in January 2020 (35 months after treatment) showed postoperative changes in the endonasal approach with the presence of scarring tissue in the residual portion of the clivus, without evidence of lesions suggesting tumor residue or recurrence. The endoscopic findings were free of recurrent disease. The patient presented mild complications associated to radiotherapy: actinic fibrosis, grade II xerostomia without trismus and remained with vision loss in the right eye and hearing loss that she presented in the preoperatively. (Figure 4).
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			Discussion

			The ACC tumor of the paranasal sinuses and skull base is a tumor that presents an indolent clinical pattern with a tendency towards perineural invasion. It represents 3 to 5% of all head and neck cancers [9] and about 6 to 10% of malignant tumors of the salivary glands [9]. With a low incidence of lymph node and distant metastases, between 3 and 5.5% [7]. Sayan M et al., Estimate that the annual global incidence rate is 0.4 to 13.5 cases per 100,000 habitants [8]. Advanced T stage reflects a poor prognosis for patients, and 10-year survival is very low [3,6,9]. It has been found that the histological subtype (tubular, cribriform, solid, or mixed) and the subsite of origin in the paranasal sinuses influences the prognosis, classifying the solid subtype as the most malignant and those originated in the ethmoid and sphenoid sinus as those with the lowest disease-specific survival in 5 years, reported in 25% [4,6,14].

			The presence of lymph nodes in the neck does not have a significant impact on survival, but it does increase the risk of developing distant metastases since this can occur even in the absence of locoregional recurrence [15]. Some recent studies have shown that the expression of c-Kit mutations is associated with a significantly worse prognosis, whereas the expression of EGFR provides better survival at 3 years [10]. Historically, the main treatment for ACC has been surgical resection of the primary tumor followed by adjuvant radiation therapy (RT) [6]. This has been established as an optimal therapy for this type of tumors [5,11,12]. However, in cases in which the tumor is locally advanced with proximity to vital neurovascular structures, treatment represents a real challenge for the treating team.

			According to the study by Sayan et al., Adjuvant RT can improve local and regional disease control [8]. However, Ellington et al. reported that RT does not provide any benefit on overall survival (OS) [16]. Also, we found in a prospective french study adjuvant RT was indicated in 57% of cases for locoregional control, mainly in cases where the surgery is micro or macroscopically incomplete and in high-grade tumors (> 30% solid component) making the adjuvant RT a good therapy for these patients [6]. Nevertheless, the benefit of adjuvant radiotherapy on overall survival (OS) has not been demonstrated with randomized studies, and therefore it is difficult to establish a treatment protocol that is widely accepted [10,12]. There is evidence of a slight increase in disease-specific survival at 5 years to 73.5% with adjuvant RT following surgical resection, taking into consideration that the newest radiation techniques as IMRT, allows reduction in the dose directed towards organs at risk, compared to conventional bilateral opposing field techniques [17].

			In this case the patient received Radiotherapy technique IMRT, to provide doses from 2Gy to 66Gy in the surgical field, two months after the total resection of the tumor via trans nasal approach. Resulting in a low morbidity radiation technique with low risk for associated complications. Follow-up MRI and periodic endoscopic evaluations were performed for 2.5 years after definitive treatment, since it is the best modality to identify recurrent lesions, evaluate the skull base, perineural spread and intracranial extension [7]. During the follow-up period, no recurrent lesions were found. The outcomes of our case are like the findings of Sayan et al, Ali S et al and Meyers et al, who reported that surgery followed by adjuvant RT can improve local and regional control of the disease [8,17,18], considering this combination, the best approach to the treatment of non-metastatic ACC [5,11,12]. Further research with prospective randomized analytical studies will present type I and II evidence on the treatment of adenoid cystic carcinoma of the sinonasal and skull base region that is necessary to establish widely accepted treatment protocols [10,12].

			Conclusion

			This clinical case illustrates the multidisciplinary approach that these patients with complex sinonasal malignancies require to achieve adequate control of their disease. Management by an extended endoscopic endonasal procedure with adjuvant radiation therapy (IMRT), appears to be an effective oncological alternative to well-selected cases of patients with locally advanced ACC tumors of the sinonasal tract.
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Figure 1: The MRI study of the paranasal sinuses: 2017. An expansive bony appearance tumor with involvement of the sphenoid sinus,
skull base, clival region and extending to the suprasellar prepontine cistern measuring 49x44x42mm. Ay B: coronal Plane, C: Axial plane
y D: Sagital Plane
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Figure 2: The Histopathology report. Hematoxylin: adenoid cystic carcinoma of cribriform pattern with myoepithelial cells and luminal
epithelial cells is identified. The IHQ: Myoepithelial cells are positive for CK5 / 6, epithelial cells positive for EMA, CD117 and GATA3, Ki67
cell proliferation index of 25% and mitotic activity measured by PHH3 with 4 mitoses/10 HPF (High power field)
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Figure 3: Radiotherapy-VMAT The patient received adjuvant external radiotherapy VMAT with curative intent, doses from 2 Gy to 66 Gy in
July, 2017 with adequate tolerance. Two volumes were performed, one elective up to 54 Gy and a boost to 66 Gy. The yellow and blues lines
represent disposition and arc conformation, respectively, in the axial, coronal and sagittal planes. The color wash of the circular-colored
area represents the dose delivered to the target volume.
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Figure 4: The latest follow-up images in January 2020 (35 months after treatment) showed postoperative changes in the endonasal
approach with the presence of scarring tisstie in the residual portion of the clivus, without evidence of lesions suggesting tumor residue or
recurrence. Ay B: coronal Plane, C: Axial plane y D: Sagital Plane.
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