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 Preface
    It takes a village
 The complexity of cancer care in the 21st century mandates the input of a spectrum of health-care providers to achieve the best possible outcome. Head and neck cancer in particular occurs in an anatomical region unmatched in the number of physiological functions potentially affected with disease and treatment including respiration, physical appearance, vocalization, gustation, olfaction, and alimentation. Further complicating treatment is the wide range of tumor types and tumor locations in head and neck cancer, all of which taken separately are relatively rare cancers. Each patient also has their unique opinion as to what they would like to prioritize in their treatment plan (i.e., survival, quality of life, and length of intervention). Patients come to us seeking knowledge, direction, and refuge. They come from every social class, every age group, and every corner of the planet. Thus they come to us “speaking innumerable languages,” and we must be able to communicate effectively on every front. The care of the head and neck cancer patient is no longer solely resecting a tumor or offering the latest in immunotherapy. The care of the head and neck cancer patient is the art of caring for the whole patient: multimodal surgical and medical management, esthetic considerations, nutrition, pain management, and psychosocial support.
 As referenced in the title proverb, a medical “village” functions best when it unites for a common goal of optimal oncologic results while reducing functional deficits and minimizing suffering. This book serves to highlight the multidisciplinary state of the art approaches to head and neck cancer care, emphasizing approaches that can be widely accessible, new in the field, and of significant interest and importance. At its foundation a multidisciplinary approach functions to present a unified voice in the plan of therapy in the heterogeneous and multifaceted disease process that is head and neck cancer. As anyone who cares for cancer patients can attest: “If you take care of cancer, sometimes you win and sometimes you lose; if you take care of the patient, you always win.”
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    Abstract
 The landscape of managing head and neck malignancies has changed greatly over the last several decades. With improvements in treatment and adjuvant options, improved survival rates and decreasing morbidity are widely seen. Earlier detection of malignancies and new operative technologies has shifted the focus from needlessly aggressive open surgical resections to minimally invasive surgery, while preserving or improving oncologic outcomes. Advancements in targeted radiation therapy delivery have decreased radiation-induced toxicity to adjacent healthy tissue with, for example, the adaptation of intensity-modulated proton therapy (IMPT) for head and neck cancers showing promise in further limiting radiation-related morbidity. Perhaps the most exciting advancement in managing cancer is the advent of a new era of precision medicine in the form of immunotherapy. Targeted checkpoint inhibitors and monoclonal antibodies are currently being used for locoregionally advanced, recurrent, and metastatic head and neck squamous cell carcinoma. The future of head and neck cancer treatment is evolving and appears brighter now and in the future than it did in the past. In this chapter, we review ongoing advances in head and neck cancer treatment with the hope of serving as a roadmap for new frontiers in head and neck cancer care.
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      Introduction
 Head and neck cancer accounts for more than 650,000 cases each year worldwide, and, in the United States, approximately 53,000 patients develop head and neck cancer (HNC) each year [1,2]. Despite the decline in traditional carcinogen-induced head and neck cancers, the last 30 years has seen a significant increase in HNC in otherwise healthy populations driven by a rise in HPV-associated oropharyngeal cancers (OPC) [3,4]. Notwithstanding the increasing incidence of HNC, we have seen an increased survival for head and neck malignancies, with the overall 5-year relative survival rate increasing from 54.7% in 1992–96 to 65.9% in 2002–06, with the greatest improvement seen in tonsillar and oral tongue carcinomas [3].
 Medical advancements have improved our understanding of tumor biology, identifying distinct subsites and etiologies, and have led to the development of targeted treatment options. Identification of the human papillomavirus (HPV) as an acquired cause of OPC, for example, has greatly changed the management of these tumors and introduced new stratification and treatment algorithms. Surgical innovation has allowed for numerous advances in perioperative and intraoperative practices, improving access and minimizing surgical morbidity. Similarly, optimized delivery of radiation to tumor cells using intensity-modified radiation therapy (IMRT), molecular imaging, and intensity-modified proton therapy (IMPT) continue to maximize quality-of-life outcomes for patients while improving oncologic results [5]. Though cytotoxic therapy continues to have a vital role in HNC, perhaps the most exciting advancement in systemic treatments has been the application of immunotherapy. Targeting unique cancer protein antigens is quickly becoming a promising option for HN cancers and has the potential to revolutionize cancer treatment.
 Cancer care in the 21st century mandates an understanding of a spectrum of treatment modalities and distinct fields including but not limited to surgery, radiation oncology, systemic therapies, nutrition, pain management, and rehabilitation. HNCs, in particular, represent a histologically and anatomically diverse collection of neoplasms, all of which have unique treatment algorithms. Sequelae of cancer progression and side effects of oncologic treatment in this region can disrupt vital structures and have dramatic effects on quality of life [6,7]. Facial disfigurement, speech and swallowing impairment, tracheostomy and gastrostomy tube dependence, and chronic infections are among the myriad of possible consequences that contribute to the significant morbidity from HNCs. New frontiers in the treatment of HN neoplasms focus on improving oncologic outcomes while minimizing morbidity and long-term toxicities. The synthesis of these therapies with patient centered care is essential to achieve the best possible outcome. This chapter is an overview of the leaps and bounds made in the treatment of HN cancer.
    Surgical innovation: TORS and TLM
 Surgical innovation has allowed for numerous advances in pre-, peri-, and intraoperative practices. Improved access to tumors through surgical techniques such as transoral laser microsurgery (TLM) and, more recently, transoral robotic surgery (TORS) has opened the door for surgical resection of tumors that were managed either with open surgery or with radiation therapy. “Open” surgical approaches requiring mandibulotomy and/or mandibulectomy—splitting or removing the mandible, respectively—were traditionally required to reach tumors of the oral cavity, oropharynx, and lateral pharyngeal wall. A mandibulotomy approach to the oropharynx was first described in 1920 as a primary surgical approach to oropharyngeal cancers offered tumor access, but with a less than ideal aesthetic result [8–10]. Complications from these surgeries were often high, and transection of critical anatomical structures resulted in significant functional morbidity. Postoperative complications including fistula, nonunion, plate exposure, cellulitis, and abscesses are reported to have occurred in up to 31.6% of patients [11]. Furthermore, such open approaches often required the added morbidity of a prophylactic tracheostomy [12]. Despite their efficacy the significant functional and cosmetic morbidity from these radical surgeries led to a search for other equally effective treatment modalities such as radiation and systemic treatments [13].
 In the late 1990s the idea of organ preservation was developed to specifically address quality of life and speech and swallowing outcomes for patients with advanced laryngeal carcinoma and compared outcomes using radiation (preservation of the larynx) with primary surgery (laryngectomy) [14]. Several landmark studies evaluating primary radiation with adjuvant chemotherapy for laryngeal cancer showed similar outcomes and survival compared with surgery (95% and 80% 5-year cause specific and overall survival rates) while preserving functional anatomy and limiting the need for gastrostomy tubes and tracheostomies [15]. However, as with any cancer treatment modality, chemotherapy and radiotherapy can have serious adverse effects. In the HN specifically, radiation-induced side effects such as xerostomia (40%), dysphagia (35%), hearing loss (43%), and trismus (25.4%) are seen in patients receiving radiation therapy [16]. In recent years, organ preservation strategies and deintensification of treatment have been applied to malignancies of the oropharynx as well. With HPV-positive oropharyngeal carcinoma (HPV + OPC), a better understanding of tumor phenotype and excellent overall prognosis irrespective of primary treatment modality has led to a shift in treatment paradigm to consider surgery as a means of obtaining more information about the tumor with the aim of personalizing treatment and perhaps deescalating radiation, obviating the need for chemotherapy, and ultimately, diminishing long-term side effects in this population with an already robust survival outcome [17].
 While traditional approaches such as mandibulotomy, described in the preceding text, required an understanding of surgical anatomy from lateral to medial or external skin incision toward the aerodigestive tract (“outside in”), transoral approaches necessitate a deeper understanding of aerodigestive tract anatomy starting from the “inside out” [18]. In 1951, Huet first described transoral lateral oropharyngectomy without special instrumentation primarily for small and accessible tonsillar SCC lesions [19]. This early work was further refined with many cadaveric studies that described the complex transoral anatomy of the lateral oropharyngeal wall, base of tongue, and parapharyngeal spaces that have in turn paved the way for transoral endoscopic head and neck surgery either using microscope and laser or robotic-assisted devices [20,21].
 Transoral robotic surgery (TORS) and transoral laser microsurgery (TLM) have revolutionized the treatment of upper aerodigestive tract neoplasms, specifically oropharyngeal, hypopharyngeal, and laryngeal cancers through improved tumor visualization and decreased morbidity while maintaining or improving oncologic outcomes. TLM has been used to treat laryngeal and supraglottic pathology since the 1970s and now has an expanding role in oropharyngeal and hypopharyngeal sites. Strong and Jako first connected a CO2 laser to a microscope to treat benign laryngeal disease and 3 years later in 1975 began treating T1 laryngeal cancer [22,23]. Shortly thereafter, Vaughan began using TLM techniques to resect supraglottic malignancies [24]. Controversially, but strongly and effectively, these approaches were expanded by Steiner and Ambrosch who were among the first to demonstrate that TLM could be safely used to surgically remove tumors of the upper aerodigestive tract with similar oncologic outcomes to commonly used chemoradiation regimens [25,26]. Against all convention, the investigators proposed cutting through the tumor to assess depth and thereby ablate disease by microscopically ascertaining malignant from normal tissue [26,27]. Although TLM precludes en bloc tumor resection, the use of CO2 laser is thought to allow for more precise margins compared with cautery. The technique is not without challenges, however, as there can be difficulty achieving access for adequate tissue manipulation and hemostasis [28].
 The indications for TLM include early-stage glottic, supraglottic, and oropharyngeal cancers. Both radiation therapy and TLM achieve similar oncologic and functional outcomes for early glottic cancers, with, perhaps, the exception of cancers involving the anterior commissure. While there are no randomized control trials directly comparing TLM with radiation therapy, numerous case series demonstrate that TLM has similar survival rates and voice outcomes in comparable lesions [15,29,30]. Management of tumors involving the anterior commissure with TLM, however, is controversial. Indeed the earlier staging systems segregated these tumors out due to clinical outcomes that were not comparable with similar-sized lesions occurring elsewhere within the larynx. While some have advocated for radiation therapy for anterior commissure tumors due to superior voice outcomes and difficulty of surgical resection, others have retrospectively demonstrated that TLM had similar voice outcomes and recurrence rates to radiation therapy [31–33].
 While TLM was initially developed for the resection of early-stage laryngeal and supraglottic cancers, it has since been adopted for access to the oropharynx. Steiner et al. described the use of TLM for base of tongue malignancies [27]. A recent multicenter, prospective study demonstrated the utility of TLM for advanced stage base of tongue and tonsillar cancers with excellent oncologic and functional outcomes; 87% of patient had normal swallowing or episodic dysphagia and a 3-year overall survival rate of 86%, on par with outcomes of patients treated with chemoradiation or robotic resections [34].
 The da Vinci Surgical System is a surgical robotic system (Intuitive Surgical, Sunnyvale, CA) that was initially FDA approved for use in urological, general laparoscopic, and gynecological surgeries but has since been adapted for head and neck surgery. A surgeon sitting at a robotic console controls the robot’s operating arms that consists of an endoscope and two surgical instruments (Fig. 1). The endoscope provides a high-definition, binocular view of the anatomy and allows for clear, visual assessment of margins. The robotic console also eliminates hand tremor and allows for precise movements. In contrast to TLM, TORS allows for en bloc removal of tumors with the need for serial sections. However, critics of TORS purport that there is poor tactile feedback, prohibiting the ability to manually palpate the tumor, and high initial capital cost of acquiring a robot, on the order of a two million dollar price tag [35,36].
[image: Fig. 1]
Fig. 1 (A) Surgeon console controls the patient cart. (B) Patient cart holds three endoscopic instruments and cameras. (C) Vision cart communicates between the surgeon console and the patient cart and provides 3-D high-definition vision system.
 Weinstein and O’Malley were the first to apply transoral robotic surgery for early-stage T1 and T2 oropharyngeal malignancies and demonstrated favorable oncologic and functional outcomes [37]. In their initial study, O’Malley et al. demonstrated the feasibility of TORS in both human cadavers and ex vivo canines and subsequently performed lingual tonsillectomies in three patients [38]. Shortly thereafter, a phase 1 study demonstrated the efficacy of radical palatine tonsillectomies in 27 patients with negative margins in 93% of patients [39].
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