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Preface


The fourth edition of this book builds on the strength of the previous three editions and reflects the shifting paradigms in the contemporary management of tumors of the head and neck. With acquisition of new knowledge, advances in technology, and better understanding of the biology of neoplasms, a new edition becomes necessary to incorporate changes to the practices of decades gone by. This edition is nearly completely rewritten, with all the artwork in full color and a uniform style of chapters for easy flow of the content. As with the previous editions, the mainstay of the book is based on description of diagnostic approaches, therapeutic decisions, surgical techniques, and results of treatment. In addition, principles of radiation oncology, chemotherapy, maxillofacial prosthodontics, and dental oncology have been included. New to this edition are dedicated sections on pathology and diagnostic radiology for each chapter. This edition also incorporates the newly introduced staging system for head and neck cancer of the American Joint Committee on Cancer and the International Union Against Cancer. The diagnostic approaches, therapeutic decisions, and algorithmic thought process for selection of therapy presented in this book are a culmination of our experience for more than 40 years at Memorial Sloan-Kettering Cancer Center in New York. These philosophies and management strategies currently practiced by us reflect the consensus of a multidisciplinary group of specialists working together as members of a cohesive team. Although the outcome results presented in this book are generated from databases of patients treated by the members of the Head and Neck Disease Management Team at Memorial Sloan-Kettering Cancer Center, the treatment paradigms and information presented are relevant worldwide. This is evident from the global popularity of the third edition of this book, which was translated and published in Spanish, Portuguese, Greek, and Chinese. We anticipate that the current edition will also be available in several languages to reach readers in every part of the world.


Management of tumors of the head and neck has evolved into an increasingly complex specialty, demanding expertise and exposure not only in various surgical disciplines, but also in allied specialties such as radiation oncology, medical oncology, endocrinology, nuclear medicine, diagnostic radiology, pathology, and maxillofacial prosthodontics. The primary goal of contemporary management of neoplasms of the head and neck has always been improvement in survival. Increasing emphasis, however, is being placed on quality of life in selecting treatment approaches and on limiting the sequelae of treatment. Consonant with this, measures have been used in minimizing or preventing the sequelae of treatment and retention or restoration of function of the affected systems. The past two decades have seen a major paradigm shift in management of tumors of the larynx and pharynx. Increasing use of minimally invasive and endoscopic laser resections has replaced open surgical procedures for conservation of voice. Advanced cancers of the larynx and pharynx that once required total laryngectomy are now being treated with organ preservation programs of chemotherapy and radiotherapy. These treatment programs have opened a whole new vista of challenges for the surgeon in managing treatment-related complications and employing salvage surgical procedures for failures of organ preservation strategies. The newly written chapter on chemotherapy includes the pharmacology of currently used drugs and evidence-based treatment recommendations from randomized clinical trials of chemotherapy or chemoradiotherapy. Availability of intensity-modulated radiation therapy (IMRT) has completely changed the spectrum of radiotherapy techniques and the short- and long-term sequelae of external radiation therapy. The increasing use of conformal treatment planning is emphasized, and fundamental principles of radiation oncology essential for the surgeon are enumerated in the chapter on radiation therapy.


Surgery for neoplasms at the cranial base has reached a state of maturity, and long-term outcomes of craniofacial surgery are now available. These mature surgical procedures are demonstrated in detail in a stepwise fashion, and outcomes of skull base surgery for various neoplasms are reported. Widespread application of microvascular free tissue transfer, now routinely practiced for more than 25 years, has matured to the state of finesse whereupon functional restoration and aesthetic considerations have become important issues in reconstructive techniques. These are amply demonstrated with the utility of local, regional, and free flaps. The aesthetic impact of ablative surgical procedures has been a matter of concern for a long time. Refinements in surgical techniques have minimized the aesthetic sequelae of ablative surgery, as demonstrated in several operative procedures.


The surgical techniques demonstrated with sequential operative photographs of actual operations performed by us have evolved and have been continuously refined over time. The operative photographs taken by the authors maintain the “surgeon’s view” of the operative field. Where necessary, the operative photographs are supplemented with color artwork to demonstrate the anatomic relationships and enhance the technical details of a complex surgical field. The addition of Diagnostic Radiology and Pathology to each chapter complements the comprehensive coverage of each topic by presenting the selection of a particular imaging study and the salient histological features of tumors.


It is obviously impossible for a surgical book of this nature to be either “complete” or “up to date” for a long time. Undoubtedly, improved understanding of the molecular mechanisms of oncogenesis, introduction of new technology in the operating room, newer modalities of imaging, newer techniques of delivering ionizing radiation, and the introduction of new chemotherapeutic agents will change the management strategies in the future. It is certain that new surgical procedures, developed as a result of new technology, will be introduced to challenge old and established operations. The focus clearly will be to minimize surgical trauma, preserve form and function, and leave minimal impact from surgical intervention. Similarly, complex multidisciplinary nonsurgical treatment programs will be aimed at reduction of morbidity, acute toxicity, and long-term sequelae of therapy in the future. The contents of this edition, though, reflect the art and science of oncology and the craft of head and neck surgery as practiced today. The book is primarily aimed at the young head and neck surgeon who has completed basic surgical training in otolaryngology, general surgery, plastic surgery, or maxillofacial surgery. This book may also be of use to practicing surgeons in the specialty of head and neck surgery and oncology to become familiar with the current philosophies in the surgical management of tumors of the head and neck and the role of multidisciplinary approaches to certain tumors with emphasis on oncologic and functional outcomes.
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Chapter 1 Introduction


Anatomically and histologically, the head and neck region is one of the most complex parts of the human body. This complexity serves as the foundation for the development of a myriad of neoplastic processes with diverse behaviors and outcomes. The combination of anatomic and functional intricacies and the neoplastic spectrum necessitates a basic understanding of cancer biology, in addition to a working knowledge of all therapeutic options for delivering optimal care to patients with head and neck neoplasms. Moreover, in addition to exercising exceptional surgical skills, the head and neck surgeon must appreciate and optimize the anatomic and physiologic impact of treatment. The vast majority of head and neck neoplasms arise from the mucosa of the upper aerodigestive tract, including the oral cavity, pharynx, larynx, nasal cavity, and sinuses, but neoplasms also can originate from the salivary glands, thyroid and parathyroid glands, soft tissue, bone, and skin. The most common malignant neoplasms of the head and neck are squamous cell carcinoma and papillary thyroid cancer. Salivary gland cancers and sarcomas of the soft tissue and bone are relatively infrequent.


Surgery has been the mainstay of therapy for neoplasms in the head and neck for more than a century. With the introduction of ionizing radiation in the latter half of the 20th century, radiotherapy became an important modality used either independently or in combination with surgery. Although initially chemotherapy was used primarily with palliative intent, it is now used as part of curative treatment approaches when combined with radiation, producing significant responses in patients with squamous cell carcinomas of the head and neck. Similarly, biological or targeted agents also are evolving to become part of standard therapy. Accordingly, understanding and implementing multidisciplinary management strategies are cornerstones for achieving optimal therapeutic outcomes.






Etiology


Most cancers result from a complex interplay between host and environmental factors. Environmental carcinogenic signals that promote the development of most human cancers remain ill-defined. In contrast, correlative studies have shown that alcohol and tobacco exposure are key causative factors for carcinomas of the mucosa of the upper aerodigestive tract. Head and neck cancers are typically tobacco-related cancers, with initial risk for the development of cancer and subsequent risk for additional primary cancers directly attributable to the duration and intensity of tobacco use. Similarly, the chronic consumption of alcohol is estimated to increase the risk for upper aerodigestive tract cancers by twofold to threefold in a dose-dependent manner. Moreover, persons who both smoke and consume alcohol regularly have a multiplicative increase in risk that is up to 10 to 20 times higher than that of nonsmokers/nondrinkers, as reflected by a geometric rise in the incidence with increasing use of tobacco and increasing consumption of alcohol (Figure 1-1). Accumulating evidence suggests that human papilloma virus is associated with the development of oropharyngeal carcinomas. Genetic predisposition to the development of head and neck cancers in patients with Fanconi anemia is thought to be related to human papilloma virus infection. Similarly, immune-compromised patients with human immunodeficiency virus infection and patients undergoing chronic immunosuppressive treatment after organ transplantation have an increased risk for the development of head and neck cancers. Several other factors also are known to play a role in the pathogenesis of tumors in the head and neck region. For example, exposure to ionizing radiation increases the risk for the development of primary malignant tumors of the thyroid gland and salivary glands as well as for cancers of the skin, soft tissues, and bone. Similarly, Epstein-Barr virus infection is thought to promote the development of nasopharyngeal cancer.





[image: image]

Figure 1-1 Risk of development of squamous cell carcinoma of the head and neck with alcohol and tobacco consumption.











Global Epidemiology


Head and neck cancers form the fifth most common cancer type and cause for cancer-related deaths worldwide. Significant geographic variation exists in the incidence of squamous cell carcinomas of the head and neck. The highest incidence of carcinomas of the oral cavity and oropharynx is reported in Southeast Asia, where chewing tobacco with betel quid (“paan”) is a common practice. High rates of oral cancer also are reported in Brazil. The global incidence of squamous carcinomas of the oral cavity is shown in Figures 1-2 and 1-3. On the other hand, significantly higher rates of laryngeal and hypopharyngeal carcinomas are reported in Italy, France, and Spain as a consequence of higher rates of alcohol consumption and smoking. In the past decade a rising incidence of head and neck cancer has been reported in Eastern European countries, particularly in Hungary; the exact reasons for this phenomenon remain unclear. Higher rates of nasopharyngeal carcinoma are reported in southern China, in the migrant Chinese population in other parts of the world, and in populations that reside in nations skirting the Mediterranean region, possibly related to Epstein-Barr virus infection or dietary habits.
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Figure 1-2 Global incidence of oral cancer per 100,000 men.


(From Ferlay J, Bray F, Pisani P, Parkin DM, Eds. GLOBOCAN 2002: Cancer Incidence, Mortality and Prevalence Worldwide, Version 2.0, IARC CancerBase no.5, Lyon, IARC Press, 2004.)
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Figure 1-3 Global incidence of oral cancer per 100,000 women.


(From Ferlay J, Bray F, Pisani P, Parkin DM, Eds. GLOBOCAN 2002: Cancer Incidence, Mortality and Prevalence Worldwide, Version 2.0, IARC CancerBase no.5, Lyon, IARC Press, 2004.)





An extremely high incidence of the development of differentiated carcinoma of the thyroid gland in children has been reported in Belarus and the Ukraine following the Chernobyl accident in 1986. Although initially the adult population in these areas did not show an increase in thyroid cancer, it is becoming apparent that the adult population exposed to the Chernobyl accident is now manifesting a delayed appearance of thyroid cancer. In addition to this phenomenon, during the course of the past decade a rising incidence of differentiated carcinoma of the thyroid gland has been reported worldwide, but this finding is attributed to the early diagnosis of clinically occult tumors due to increasing awareness and frequent utilization of routine sonography of the neck and other imaging studies.









Biology


Despite its anatomic and histologic diversity, head and neck cancer, like all human cancers, is a genetic malady in which genetic aberrations accumulate in cells consequent to an imbalance between mutagenic signals and inherent protective mechanisms. Consistent with this phenomenon, the risk for development of squamous cell carcinoma is inherited, as individuals who have a first-degree family member with cancer have a twofold to fourteenfold increase in risk that is directly related to tobacco use. Although genetic aberrations appear to develop randomly, those directly contributing to carcinogenesis are selected for in a Darwinian manner through the process of clonal selection. As such, cancers are a model for cellular evolution in that they constantly adapt to environmental stimuli through alterations in their genetic complement.


Head and neck cancers, especially head and neck squamous cell carcinomas and thyroid carcinomas, represent a prototypic model for cancer progression (Figure 1-4). As genetic events accumulate, these malignancies progress through several stages, ultimately resulting in invasive cancer. Moreover, with diffuse exposure to tobacco carcinogens, it is not uncommon to see multiple lesions at varying stages of progression within the upper aerodigestive tract, representing a process of field cancerization. Preclinical changes in the cellular structure of the exposed mucosa occur several years before the manifestation of clinical features suspicious for carcinoma, making field cancerization much more common than is appreciated clinically.
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Figure 1-4 Progression model for squamous cell carcinoma of the head and neck showing increasing genomic instability from histologically normal mucosa to invasive carcinoma.




Given that the behavior of a cancer is directly attributable to its genetic content, the study of cancer genetics offers an opportunity to predict cancer behavior and direct targeted therapy. The study of cancer genetics has been bolstered by the completion of the Human Genome Project and the advent of high-throughput genetic screening tools. Despite these advances, the direct application of genetic information to head and neck cancer prognostication and treatment remains limited. Buoyed by successes such as anti–epidermal growth factor receptor targeting in head and neck squamous cell carcinomas and the promise of more significant contributions, the field of head and neck cancer genetics continues to advance and likely will influence cancer treatment in the years to come.









Evaluation


A detailed history and physical examination form the basis for initial diagnosis. In addition to tumor parameters, a complete history should include evaluation of factors that may influence the management of the primary neoplasm, including a detailed family history, lifestyle habits (including smoking and alcohol consumption), and occupational exposures. The patient’s comorbid conditions, such as nutritional status, chronic obstructive pulmonary disease, liver functions, and general medical condition should be assessed carefully.


Clinical examination should be performed with the patient sitting upright. A headlight and instruments should be used to facilitate examination of the oral cavity, along with a flexible fiberoptic laryngoscope to allow adequate assessment of the nasal cavity, nasopharynx, oropharynx, hypopharynx, and larynx. The examination begins with evaluation of the skin of the scalp, face, and neck, followed by palpation of the neck for masses, especially in the cervical nodal basins, and palpation of the thyroid and parotid glands. Evaluation of the external auditory canals and eardrum and anterior rhinoscopy also should be routine. Assessment of cranial nerve functions is integral and should be performed systematically. Examination of the oral cavity and oropharynx should include not only visual inspection but also palpation of the mucosa and underlying soft tissues of the tongue, floor of mouth, buccal mucosa, palate, tonsil, and base of the tongue. Flexible fiberoptic endoscopic examination should include visualization of the nasal cavity, nasopharynx, oropharynx, hypopharynx, and larynx, not only to look for mucosal and submucosal lesions but also to assess the soft palate and vocal cord function.


If a primary tumor is identified, its site of origin, visual characteristics, palpatory findings, and physical signs of local extension and invasion of adjacent structures should be meticulously assessed and documented to allow for staging and treatment planning. All malignant tumors of the head and neck region must be staged according to the staging system developed by the American Joint Committee on Cancer (AJCC) and the International Union Against Cancer (UICC), published in the seventh edition of the AJCC Cancer Staging Manual.









Staging of Head and Neck Cancer


Cancers of the head and neck are staged according to their site of origin. Seven major sites are described in the AJCC/International Union Against Cancer staging system. The seven major sites are (1) oral cavity; (2) pharynx; (3) larynx; (4) nasal cavity and paranasal sinuses; (5) thyroid gland; (6) salivary glands; and (7) skin cancers, including melanoma. The staging criteria for common tumors and the regional lymph nodes are depicted in Figures 1-5 to 1-13.





[image: image]

Figure 1-5 Staging for carcinoma of the lip and oral cavity.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-6 Staging for carcinoma of the major salivary glands.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-7 Staging for carcinoma of the larynx.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-8 Staging for carcinoma of the nasal cavity and paranasal sinuses.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-9 Staging for carcinoma of the pharynx.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-10 Staging for metastatic carcinoma of the cervical lymph nodes. ECS, extracapsular spread; Eg, gross; Em, microscopic; En, not present; E−, absent; E+, present.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-11 Staging for carcinoma of the thyroid gland.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-12 Staging for nonmelanoma skin cancer. SCC, squamous cell carcinoma.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)
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Figure 1-13 Staging for melanoma of the skin.


(Used with the permission of the American Joint Committee on Cancer [AJCC], Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual, Seventh Edition [2010] published by Springer Science and Business Media LLC, www.springer.com.)












Radiographic Imaging


Imaging plays an integral role in the evaluation of head and neck tumors. Imaging can help define the extent of the primary tumor as well as the presence, volume, and location of regional and distant metastases. In addition, imaging is helpful in detecting synchronous or metachronous primary tumors that may not be evident clinically and for assessing treatment response, performing posttreatment surveillance, and obtaining tissue diagnosis by image-guided biopsy. In certain specific situations, such as paragangliomas or neurogenic tumors, a reliable diagnosis can be made on the basis of imaging alone without the need for tissue diagnosis. Imaging is able to define several salient features of the tumor that can have important implications in treatment selection, the extent of surgery, and planning of radiation therapy (Figure 1-14). Selection of the appropriate imaging modality is critical for complete assessment in individual cases. Therefore the head and neck surgeon should be familiar with the strengths and weakness of each imaging modality. In addition, it is important to discuss the clinical problem with the radiologist so the investigation can be tailored to provide the desired information.





[image: image]

Figure 1-14 Critical radiologic features of the tumor that can affect selection of treatment.




Computed tomography (CT) and magnetic resonance imaging (MRI) have replaced x-ray films and tomography for assessment of head and neck tumors. Given their unique strengths and weaknesses, CT and MRI can complement each other to enhance the anatomic definition of selected tumors. Contrast-enhanced CT is widely used because it is readily available, less expensive than MRI, and can be performed rapidly, especially with multidetector scanners that can complete actual imaging in less than a minute. In addition, thin-section images obtained with modern scanners can be reconstructed in sagittal and coronal planes to allow multiplanar viewing for comprehensive definition of the extent of the primary lesion and regional metastasis. Bone and soft tissue algorithms (windows) are used to provide specific details. CT is superior to MRI in evaluating cortical bone involvement, demonstrating calcification in tumors, and detecting clinically occult nodal metastasis and early extracapsular spread. Beam hardening artifact from dental work can limit evaluation of certain portions of the oral cavity, although modern multidetector scanners generally can overcome this limitation. The anatomic resolution of CT is limited if the patient cannot receive iodinated intravenous contrast dye for medical reasons (e.g., renal disease or severe contrast allergy) or therapeutic reasons (e.g., planned use of radioactive iodine for thyroid cancer).


MRI is based on energy emittance from nuclei placed in a strong magnetic field. The computer-based detection and spatial localization of the released energy allows generation of an image, which is dependent on multiple factors, including the proton concentration, proton flow in vessels, and time required for stimulated nuclei to return to the basal state. The images generated by MRI are T1-weighted (based on the physical state of the material or proton density) or T2-weighted (based on loss of coherent resonance of protons). Fluid (e.g., cerebrospinal fluid and the vitreous in the eye) is bright and fat is dark on T2 images, whereas fat is bright on T1 images. Because of differences in tissue characteristics on T1 and T2 images, MRI is excellent at delineating the interface between normal soft tissue and a tumor. Paramagnetic substances, such as gadolinium, can alter the MR signal and are used as a contrast agent to enhance the definition of soft tissues.


Direct multiplanar imaging can be performed on an MRI scanner without the need for computer reformatting, which allows better anatomic definition and spatial resolution. In general, MRI is also superior to CT in identifying the perineural spread of disease, differentiating tumor from postobstructive mucosal disease in the paranasal sinuses, and detecting the presence of intracranial extension by a tumor. MRI is therefore ideal for the evaluation of tumors of the nasopharynx, skull base, parapharyngeal space, and soft and hard palate. However, MRI is inferior to CT in delineating bony detail, and it also can give a false-positive impression of bone invasion, particularly in the maxilla and mandible in patients with underlying odontogenic disease. MRI cannot be used in patients with ferromagnetic objects embedded in the body, which precludes safe scanning. In addition, because of the limited confines of the bore of the magnet, MRI may not be suitable for patients with claustrophobia or those with a large body habitus. “Open” MRI can overcome this limitation, but the image quality is inferior. MRI requires 30 to 45 minutes for image acquisition and therefore is susceptible to degradation of image quality from any patient movement during the study, including swallowing.


Ultrasound is particularly useful in the head and neck for evaluation of superficial soft tissue lesions in sites such as the parotid and thyroid gland. Ultrasound allows imaging in real time and assessment of vascularity and punctate calcification, which is especially useful in characterizing thyroid disease. Although ultrasound is the modality of choice for evaluating most thyroid lesions, it cannot detect tumor extension into bone or the airway because ultrasound waves cannot penetrate these two media. Therefore CT or MRI is useful in evaluating more advanced disease of the thyroid gland when local invasion into the central compartment viscera or the spine is a cause for concern. Ultrasound also is sensitive in detecting nodal metastases in small lymph nodes in patients with thyroid cancer. At some centers, ultrasound is used routinely for evaluation of cervical lymph nodes for metastatic disease and for posttreatment surveillance of the neck.


Functional imaging with use of 18F-fluorodeoxyglucose positron emission tomography (PET) and particularly PET/CT adds yet another dimension that enhances and complements the anatomic information gained from CT or MRI. PET imaging is particularly helpful in evaluating patients with advanced head and neck cancers for distant metastases and posttherapy recurrence. The 18F-fluorodeoxyglucose avidity reflects metabolic activity in the lesion but is unable to differentiate between inflammation, infection, or tumor as the cause of increased metabolic activity. Whereas some nuclear medicine studies such as bone scans, gallium scans, and octreotide scans have limited use in head and neck imaging, other studies that use radioisotopes such as radioactive iodine, sestamibi, and metaiodobenzylguanidine have specific applications in thyroid and parathyroid disease.


Interventional applications of radiology of the head and neck include angiography and image-guided biopsy. Conventional diagnostic angiography has been essentially replaced by CT and MR angiography, and diagnosis of vascular tumors can be reliably achieved without invasive angiography. Invasive angiography is now primarily reserved for specific situations such as evaluation of the adequacy of cerebral perfusion when carotid sacrifice is contemplated, preoperative embolization of vascular tumors such as juvenile nasopharyngeal angiofibroma, control of hemorrhage, or delivery of intraarterial chemotherapy.


Image-guided biopsy of head and neck tumors greatly aids diagnosis and subsequent treatment in the appropriate clinical setting. Image-guided biopsy can be the least invasive approach to diagnosis, and in experienced hands it is a low-risk procedure that often obviates the need for general anesthesia and a more complicated open surgical procedure for tissue diagnosis. Obviously, the clinician or cytopathologist can obtain samples of palpable lesions easily by fine-needle aspiration (FNA). Superficial lesions such as thyroid nodules, superficial parotid lobe lesions, and small lateral cervical lymph nodes are readily accessible with use of real-time ultrasound guidance, and thus accurate and expeditious FNA of suspicious lesions as small as 4 to 5 mm is feasible. Lesions that are located more deeply within the head and neck require CT or MR guidance to negotiate bone and the air-tissue interface. MR is used infrequently because it requires special nonferromagnetic MR-compatible equipment, apart from its other disadvantages compared with CT, as previously described.


Our ability to specifically image cancer cells in relation to normal tissue or posttherapy effects in tissue can be expected to improve with enhanced understanding of the biological and molecular mechanisms of cancer. In addition, the role of imaging in the management of head and neck cancer will continue to evolve.









Biopsy and Tissue Diagnosis


Tissue diagnosis is mandatory before treatment for any malignant tumor. Diagnosis can be achieved by performing a biopsy or an FNA of superficial tumors or by performing a core needle or open biopsy of deeper tumors. A sufficient quantity of representative viable tissue from the tumor should be obtained to enable the pathologist to render an accurate tissue diagnosis. Obtaining a superficial biopsy specimen from an exophytic tumor, a biopsy specimen of necrotic tissue from an extensive tumor, or a biopsy specimen from tissue adjacent to the tumor that is not representative of the true nature of the lesion will result in inaccurate tissue diagnosis. If the index of suspicion for malignancy of a tumor is high and the initial biopsy is not confirmatory, then a repeat biopsy is warranted.


Deeper tumors that are not accessible for surface biopsy, such as submucosal tumors, soft tissue tumors, or tumors of the thyroid and salivary glands as well as enlarged cervical lymph nodes, are best assessed by an FNA biopsy for cytologic diagnosis. FNA can be performed directly with palpation or under the guidance of imaging (i.e., ultrasound or CT). Whereas histopathologic diagnosis is based on tissue architecture (i.e., the relationship of cells to one another and the context in which they coexist), cytologic diagnosis is based on evaluation of characteristics of individual cells in suspension, including nuclear features. The tissue that has been aspirated is smeared onto several slides and stained, and some material may be centrifuged, fixed in formalin, and processed into a paraffin block. This “cell block” allows for hematoxylin and eosin staining and additional studies, such as immunohistochemistry or flow cytometry. FNA is highly accurate for diagnosis of most head and neck cancers, but it is important to understand that a negative cytologic diagnosis does not rule out the presence of a malignant tumor. If FNA is not conclusive, either a core or an open biopsy should be performed. A core biopsy usually provides sufficient tissue for histopathologic analysis. An open biopsy is indicated if a core biopsy is unsafe or nondiagnostic.









Frozen-Section Analysis


The indications for frozen-section analysis include confirmation of tissue diagnosis (e.g., parathyroid), diagnosis of malignancy, determination of the type of malignancy, evaluation of the margins, and adequacy of the tissue for further studies. Accuracy of the margins is dependent on the surgeon’s judgment in sampling and the quality of the tissue submitted. Margins of surgical resection may be obtained from the specimen or from the surgical defect. However, sampling from the surgical defect with a scalpel is preferable to avoid electrocautery artifact.


The accuracy of a frozen section is dependent on the context in which it is used. Limitations include assessment of bone, assessment of irradiated tissue (e.g., radiation-induced metaplasia versus carcinoma), diagnosis of thyroid adenoma versus carcinoma (follicular and Hürthle cell neoplasms), differentiation of salivary tumors, and differentiation of necrotizing sialometaplasia and pseudoepitheliomatous hyperplasia from carcinoma. Lymphovascular invasion also cannot be assessed adequately with a frozen section. Other limitations include sampling error and electrocautery artifact.









Tissue Processing and Pathology


Tissue can be submitted to the pathologist unprocessed or fixed in formalin. Most tissues can be fixed in 10% neutral-buffered formalin for routine processing. Fresh tissue is required for cytogenetic or diagnostic molecular tests. The specimen should be kept sterile for cultures for cytogenetics or for microorganisms. Banking of fresh, frozen tissue is desirable to facilitate study of tumor biology.


The patient’s pertinent clinical details should be provided to the pathologist for accurate tissue processing and diagnosis. Orientation and gross description of the specimen requires communication between the surgeon and the pathologist. The gross description of the tumor is an essential component of the pathology report. Assessment of the margins of surgical resection is aided by the use of colored inks on the specimen. Decalcification is required for specimens that contain bone to allow processing. The prosector must determine the location and number of sections depending on the type of tumor for accurate histopathologic analysis.


The capsule of tumors of the thyroid, salivary glands, and soft tissues should be assessed completely. Neck dissection specimens should be specifically studied, with a description of the location (levels) and number of lymph nodes. This description should be performed by the surgeon in the operating room by either pinning the specimen on a foam board with a diagram or prosecting the specimen according to designated levels. The number of lymph nodes in the neck dissection specimen depends on several factors, including the completeness of the neck dissection by the surgeon, previous radiation therapy to the neck, and the diligence of the prosector.


After formalin fixation, paraffin blocks are prepared and sections that are a thickness of 4 to 5 microns are fixed to glass slides. Hematoxylin and eosin is the gold standard for tissue diagnosis, and it is supplemented with immunohistochemistry and molecular techniques such as in situ hybridization under select circumstances (Figure 1-15).
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Figure 1-15 Immunohistochemistry and molecular techniques can supplement hematoxylin and eosin diagnosis in certain tumors. ONB, olfactory neuroblastoma; SCC, squamous cell carcinoma.




A wide variety of chromosome analysis techniques are available, ranging from basic G-banded karyotyping to 24-color spectral karyotyping as well as fluorescence in situ hybridization mapping of cloned deoxyribonucleic acids. Chromosomal translocation analysis by fluorescence in situ hybridization has become the mainstay in diagnosis of Ewing’s sarcoma and rhabdomyosarcoma.









Selection of Therapy


Treatment of head and neck cancers can be divided into two broad categories: curative and palliative. With progression of the disease, curative treatment becomes less effective and integration of palliative therapy becomes increasingly important. Conventionally palliative treatment has only been used in patients with advanced tumors toward the end of their lives. On the other hand, it is preferable to integrate symptomatic palliation and pain relief early in the course of curative treatment (Figure 1-16).
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Figure 1-16 Integrating life-prolonging and palliative treatment in patients with head and neck cancer.




The selection of initial definitive treatment is dependent on the histologic diagnosis and the site and stage of the primary tumor as well as on its biological behavior and expected response to therapy. In general, early-stage tumors (i.e., stages I and II) are managed by a single-modality treatment such as surgery or radiotherapy. Selection of either surgery or radiotherapy depends on the site, size, and stage of the primary tumor as well as its proximity to bone and its depth of infiltration into the underlying soft tissues. In addition, the histologic features of the primary tumor and the history of any previous treatment also will affect the selection of therapy. Additional factors influencing the choice of initial treatment are complications and sequelae of treatment, the patient’s compliance with treatment, convenience of the recommended therapy for the patient, the cost of treatment, and the competency of the treatment delivery team in executing the recommended therapy. In general, outcomes of therapy for early-stage tumors using single-modality treatment are comparable for either surgery or radiotherapy. On the other hand, advanced-stage tumors (i.e., stages III and IV) require multidisciplinary treatment with a combination of surgery and adjuvant radiotherapy or chemoradiotherapy. Thus in advanced-stage tumors, multidisciplinary input from all disciplines is necessary to develop an optimal therapeutic program. When a cure is not likely, attention turns to palliative treatment to control or prevent symptoms or to slow progression of the disease. Surgery may be used for palliation in select circumstances, including resection of fungating or bleeding tumors or resection of central compartment tumors to prevent airway compromise. Similarly, radiation can be used for palliative benefit, for example, to control effects of spinal cord compression from vertebral metastasis. Chemotherapy has an essential role in palliative treatment, with agents selected on the basis of risk/benefit profiles and response.









Surgery


The surgeon plays an integral role in the management of patients with head and neck tumors. Involvement of the surgeon begins with the initial diagnosis and definitive treatment and continues with rehabilitation, follow-up care, surveillance, and diagnosis and management of recurrent and new primary tumors as well as palliative and terminal care (Figure 1-17). Surgery remains the most effective curative treatment for most head and neck neoplasms. In tumors of the salivary glands, thyroid, nasal cavity and paranasal sinuses, oral cavity, soft tissues, bone, and skin, it is the treatment of choice. In select patients with squamous cell carcinoma of the oropharynx and larynx, primary surgical resection is preferred. Surgery also becomes necessary for salvage of persistent or recurrent tumors after radiotherapy or chemoradiotherapy.
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Figure 1-17 Role of the various specialists in the multidisciplinary management of patients with head and neck cancer. M, medical oncologist; R, radiation oncologist; S, Surgical oncologist.











Radiation Therapy


Radiation therapy results in deoxyribonucleic acid damage, leading to death during subsequent cell division. The benefits of radiotherapy include coverage of a wider area around the primary tumor compared with surgery, applicability to surgically inaccessible or incurable tumors or to patients who, for medical reasons, cannot undergo an operation, and the potential for anatomic organ preservation. Although radiation therapy is highly effective in the treatment of tumors such as those of Waldeyer’s ring and early larynx cancer, application of radiation therapy often is limited by the sensitivity of adjacent normal tissues. Several factors need to be considered when choosing radiation as part of the treatment program. First, radiation damage to normal tissues within the field is permanent. As such, long-term sequelae are quite common. Tissues with the lowest radiation tolerance, such as the salivary glands and neural tissues, show the most profound and lasting changes, resulting in xerostomia, changes in taste, and related sequelae. Moreover, reirradiation in previously treated areas may overwhelm normal tissue tolerance, limiting use of radiation for subsequent treatment. This consideration is significant given that the overall lifetime risk for additional primary tumors approaches 30% in patients cured of the index primary head and neck cancer. In addition, radiation can have mutagenic effects on normal structures, leading to the development of radiation-induced malignancies. Finally, radiation may make surgical salvage more complicated, often leading to more extensive procedures. Advances in technology such as intensity-modulated radiation therapy are allowing improved targeting of the primary tumor volume while limiting exposure of surrounding tissues to the damaging effects. The combination of chemotherapy with radiation has improved the therapeutic outcomes in several primary sites in the head and neck.









Chemotherapy


In the past, the role of chemotherapy in the management of head and neck cancers was primarily for palliation. With improved understanding of the impact of multimodality treatment, chemotherapy is now used as part of both definitive and adjuvant treatment regimens in conjunction with radiation therapy. For head and neck squamous cell carcinomas, platinum-based compounds are the most commonly used agents because they have shown the best responses either alone or in combination with other drugs. Platinum compounds, including cisplatin and carboplatin, traditionally have been used in combination with antimetabolites such as 5-fluorouracil and taxanes such as paclitaxel. Chemotherapy may be combined with radiation in one of several sequences, including neoadjuvant, concurrent, or induction, followed by concurrent chemoradiation therapy. Chemotherapy also is used as concurrent treatment with postoperative radiation therapy in high-risk patients.


Initially, chemotherapy was given before radiation, on the basis of the results of the Veteran’s Administration larynx preservation trial. Since then, several prospective trails and meta-analyses have shown advantages of concomitant chemoradiation over sequential treatment. However, the benefits from concomitant chemoradiotherapy are tempered by higher rates of acute and long-term treatment-related sequelae. This issue is of particular concern in patients who fail to respond and who must unnecessarily endure the adverse effects of treatment and require salvage surgery. On the basis of observations that response to chemotherapy predicts radiation response, interest is growing in the use of induction chemotherapy to select patients for subsequent concomitant chemoradiotherapy. The role of biological agents is evolving. Biological agents that target epidermal growth factor receptors have shown promise in combination with radiation therapy because this approach enhances treatment response without increasing severe adverse effects.









Posttreatment Management






Rehabilitation and Lifestyle Modification


Rehabilitation of the patient after initial definitive treatment is focused on functional, psychological, and vocational restoration. Postsurgical sequelae require intervention by physical and rehabilitation specialists (e.g., neck and shoulder exercises and speech and swallowing therapy). In addition, rehabilitation of a paralyzed face or vocal cord, stricture of the pharynx, and obstruction of the nasolacrimal duct require specific interventions. Cosmetic restoration of the face is crucial to psychological rehabilitation. Postradiation sequelae require management of xerostomia, dental care, and prevention of fibrosis-related complications such as trismus and frozen shoulder. Postchemotherapy sequelae require management of renal function, hearing, and peripheral neuropathy. Support services and counseling are important for vocational rehabilitation.


Modification of lifestyle to reduce the risk of recurrence and to prevent formation of new primary tumors is an integral component of posttreatment management. Involvement of psychosocial specialists for cessation of smoking and alcohol use is of great benefit. Appropriate pharmacologic and behavioral interventions are necessary to achieve this goal. Genetic counseling and screening of family members should be provided in the event of certain diseases such as medullary carcinoma of the thyroid and paragangliomas.









Posttreatment Surveillance


The patterns of tumor recurrence and risk of subsequent new primary tumors influence the frequency and intensity of surveillance. For tobacco-related cancers (such as squamous cell carcinoma of the upper aerodigestive tract), the highest risk for local/regional recurrence is within the first 2 years. Therefore regular head and neck examination at 2- to 3-month intervals is recommended for the first 2 years. Thereafter this risk diminishes gradually, but the risk of developing a new primary cancer increases at a rate of about 2% per year, reaching a lifetime cumulative risk of 35%. Long-term follow-up is therefore recommended semiannually for the first 5 years and annually thereafter. More stringent surveillance should be performed in high-risk patients such as those with field cancerization or those who continue to smoke and/or drink alcohol.


Increasing use of radiation and chemotherapy in patients with advanced-stage disease has influenced the patterns of failure with improved local/regional control but higher risk for distant metastasis. Surveillance for detection of distant metastases and new primary tumors at other locations should include annual chest imaging and/or a PET scan. Ultrasonography and biochemical surveillance (with thyroglobulin and calcitonin) is applicable in patients with thyroid cancer.












Outcomes


The only available registry-based data on outcomes of therapy for head and neck cancer in the United States come from the National Cancer Data Base of the American College of Surgeons. The AJCC has regularly published outcomes data from the National Cancer Data Base in each successive edition of its cancer staging manual. Therefore the outcomes data presented in each chapter are from the seventh edition of the AJCC Cancer Staging Manual. Single-institution data from Memorial Sloan-Kettering Cancer Center are also presented when available to highlight the differences in outcomes from a tertiary care cancer center.













Chapter 2 Basic Principles of Head and Neck Surgery


Because most patients with head and neck cancer initially present to the surgeon, it is the surgeon’s responsibility to accurately evaluate and stage the disease, discuss treatment options, obtain appropriate multidisciplinary input, and initiate treatment planning. Accordingly, the head and neck surgeon must have a basic understanding of the factors involved in cancer management, including tumor and host factors as well as the principles and effectiveness of available treatment modalities. Once surgery is selected as the initial definitive treatment, the surgeon should focus on thorough preparation of the patient for surgery. This process includes patient education, a preoperative medical evaluation as well as a dental evaluation, speech and swallowing assessment, and psychological consultation as required.






Preoperative Evaluation and Preparation






Patient Education and Informed Consent


Before proceeding with surgery, it is essential to have a detailed discussion with the patient and provide counseling regarding the nature and severity of the disease, its impact on the selection of therapy, and the details of the operative procedure. The sequelae and morbidity of surgery and potential complications should be discussed with the patient and appropriately documented as part of the informed consent process. In addition, the patient should be informed about what to anticipate in the postoperative period. This discussion should stress the need for breathing exercises and early ambulation to prevent complications. Patients undergoing laryngectomy require specific preoperative counseling, including consultation with a speech pathologist, review of voice rehabilitation measures, and video education regarding expected sequelae. Similarly, patients who are expected to have significant functional or aesthetic sequelae after surgery also require specific counseling and access to support services.






Initiation of Preventive Measures


A key factor contributing to perioperative morbidity is active tobacco use. Smoking causes changes in cardiopulmonary function that can have unfavorable implications for patients undergoing prolonged anesthesia. Smokers are at an increased risk for postoperative pulmonary complications as well as free flap failure. Smoking-induced changes in cardiopulmonary function can be minimized by a brief period of preoperative abstinence from smoking. Accordingly, appropriate counseling and support services are an essential part of preoperative preparation. The period before surgery is also an excellent time to initiate efforts at permanent smoking cessation. Similarly, perioperative β-blockade has been shown to reduce the incidence of myocardial ischemia, myocardial infarction, and long-term overall mortality related to cardiac events after surgery in patients at high cardiac risk. It is believed that the beneficial effects of β-blockers result from a positive balance of myocardial oxygen supply and demand. The current recommendations for perioperative β-blockade for patients at high risk for a perioperative cardiac event are to begin use of a β-blocker several weeks before a planned operation, titrate the dose to achieve a heart rate of 60 to 70 beats per minute, and taper the dose in the postoperative period.









Medical Optimization


The basic preoperative assessment includes a detailed history and physical examination, a complete blood cell count, routine biochemistry tests, urinalysis, an electrocardiogram, and a chest radiograph. In addition, overall poor general medical status and the presence of comorbid conditions engender the need for a preoperative medical or cardiology consultation. Although advanced age by itself is not a contraindication for surgery, comorbidities that are more common in older patients may require preoperative evaluation and optimization. In general, most medications can be continued until the day of surgery with the exception of anticoagulants, such as aspirin and warfarin (Coumadin), which should be stopped 5 days before surgery if medically acceptable. For patients in whom anticoagulants cannot be stopped, warfarin should be switched to short-acting anticoagulants that can be withheld on the day of surgery. Because antihypertensive agents that target angiotensin-converting enzyme can cause severe hypotension during anesthesia, they also should be discontinued before surgery.









Postoperative Planning


In addition to medical optimization, postoperative management issues also should be addressed before surgery. If significant or prolonged pain is expected, a pain management specialist should be consulted preoperatively. Psychological consultation and counseling also may be conducted preoperatively if a patient (or family member) is having significant problems with stress or coping. In addition, a history of heavy alcohol use warrants prophylaxis for delirium tremens, which should be instituted in collaboration with the psychiatric service. Effective treatment of delirium tremens relies on early identification of patients at risk before symptoms develop, use of benzodiazepines (e.g., lorazepam) for withdrawal prophylaxis, and then gradual tapering for detoxification.












Intraoperative Management






Hair Removal


Traditionally, the preparation of patients for surgery has included shaving of hair from the intended surgical site. It is now recognized that shaving in advance of surgery actually may be deleterious because it can lead to follicle irritation and infection, and accordingly it is no longer recommended. When necessary, hair removal should be performed in the operating room with use of electric clippers. The use of sharp razors (even safety razors) is discouraged.









Operating Room Setup


The design of the operating room should accommodate all the equipment and yet provide easy access to the patient. To facilitate the free flow of personnel and equipment, a minimum of 800 square feet of floor space is desirable. The operating room setup for head and neck surgery requires at least two overhead operating lights and an operating table with the flexibility to position the patient as required. Procedures that require two surgical teams working simultaneously are ideally performed in an operating room with two sets of overhead operating room lights. In contemporary operating rooms, digital imaging, operative endoscopy and microscopy, electrocautery, and other basic surgical instruments should be available. A typical setup of a contemporary head and neck operating room is shown in Figure 2-1.
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Figure 2-1 A modern operating room showing (A) overview, (B) “wall of knowledge” that displays surgical video images, continuous vital signs, and imaging studies, and (C) the surgical scrub area with visual access to the operating room.


(Images of MSK Surgery Suite from Chuck Choi, Brooklyn, NY.)





Standardized operating room setup allows operations to be conducted smoothly. Most head and neck surgical procedures can be performed with a single surgical team consisting of the operating surgeon, the first and second assistant surgeons, and a scrub nurse. Complex operations of the skull base, mediastinum or thorax, and free flap procedures require more than one surgical team. Some select situations require two teams to work simultaneously. When multiple surgical teams are involved, the surgical plan and sequence should be discussed with the entire team, which includes the anesthesiologist and operating room personnel.









Setup for General Open Head and Neck Operations


As a general rule the operating surgeon stands on the side of the operative field, with the first assistant at the head end of the table and the second assistant directly across on the opposite side of the surgeon. The endotracheal tube and the anesthesia circuit are directed diagonally away at the head end from the operative field to be connected to the anesthesia machine. In general, the scrub nurse should stand on the same side as the surgeon, with the Gerhardt instrument table brought over the operating table and up to the level of the umbilicus of the patient (Figure 2-2). The electrocautery cords and suction tubing are directed into the operative field between the scrub nurse and the surgeon and are secured to the drapes. Wastebaskets are positioned for easy access by the surgeon and in sight of the scrub nurse so that its contents are readily visible.
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Figure 2-2 Positioning of personnel and equipment for most open head and neck procedures.











Setup for Endoscopic Surgery


A sterile field generally is not required for endoscopic surgical procedures. The procedure is performed with the use of either endoscopes or an operating microscope. If a carbon dioxide laser is used, the appropriate laser precautions should be in place. Transnasal and transoral endoscopic surgery requires a full complement of endoscopes as well as specialized insulated instruments and suction coagulators. The setup and positioning of the operative equipment and personnel are shown in Figure 2-3.
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Figure 2-3 Positioning of personnel and equipment for (A) transnasal and (B) transoral endoscopic procedures.











Setup for Two-Team Craniofacial Surgical Procedures


Craniofacial surgery for tumors involving the skull base requires planning of the operating sequence to avoid confusion and crowding at the operating table. The patient is prepared and draped for simultaneous access by both the neurosurgical and the head and neck teams, even though many stages of the operation are performed sequentially by one team at a time. When both teams are working simultaneously, the head and neck surgeon works from the same side as the lesion, with the first assistant between the head and neck surgeon and the neurosurgeon, who works from the head end of the table. The operative setup is depicted in Figure 2-4. Two sets of powered instrumentation including the appropriate drills, saws, and electrocautery and suction equipment are necessary for this complex operative procedure.
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Figure 2-4 Positioning of personnel and equipment for craniofacial surgery requiring two teams.











Setup for Simultaneous Operations for Resection and Reconstruction with Two or More Surgical Teams


When a head and neck resection is planned simultaneously with harvest of a free microvascular graft, two surgical teams need to work independently with their own separate scrub nurse. While the head and neck team is resecting the tumor, the reconstructive team can harvest the free flap in selected situations. Similarly, harvest of the jejunal graft or mobilization of the stomach for gastric transposition for reconstruction of a pharyngolaryngoesophagectomy defect may be possible simultaneously. Proper positioning of operating room personnel and equipment is especially important in these situations (Figure 2-5).
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Figure 2-5 Positioning of personnel and equipment for resection/reconstruction surgery requiring two teams.











Intravenous Access


A large-bore peripheral venous catheter should be in place for most head and neck surgical operations. As a general rule, the intravenous line should be placed in the arm opposite the lesion so the anesthesiologist can have unimpeded access to it. However, if microvascular free tissue transfer is planned, the arm used for the intravenous line should be selected in consultation with the reconstructive surgeon so that harvest of a radial forearm flap is not compromised.









Intraoperative Monitoring


Peripheral monitoring equipment, including the blood pressure cuff and pulse oximeter, generally should be placed on the arm on the side opposite the operative field. For more complex and prolonged operations, an arterial line is inserted to monitor the hemodynamic status of the patient. As with intravenous access, the arterial line also should be planned in consultation with the reconstructive surgeon. The use of an esophageal temperature probe does not interfere with the surgical field for most operations on the neck, but a rectal probe should be inserted if the operation involves the upper aerodigestive tract. A Foley catheter helps monitor urine output during prolonged operations. Proper monitoring is crucial during the operation to avoid overloading the patient’s cardiovascular system with intravenous fluids, especially if there is significant blood loss that needs to be replaced with blood or blood products. Fluid balance is particularly important in older and physiologically compromised persons undergoing prolonged operations because fluid overload can result in significant postoperative cardiopulmonary complications.









Antibiotics


Prophylactic perioperative antibiotics are administered for specific indications. In clean cases, such as thyroidectomy or isolated neck dissection, antibiotic coverage is not required. Because most operations on the upper aerodigestive tract and paranasal sinuses are considered clean-contaminated, appropriate antibiotic coverage should be provided before skin incision. The choice of antibiotic regimen is dictated by the type of the operation being performed. As a general rule, prophylactic use of a cephalosporin with metronidazole is preferred for most operations on the upper aerodigestive tract. Clindamycin may be used for patients who are allergic to penicillin. A combination regimen of ceftazidime, metronidazole, and vancomycin is recommended for patients undergoing skull base surgery. The first intravenous dose of antibiotics is given before the induction of anesthesia, and the dose should be repeated as indicated for prolonged procedures.









Anesthesia


Utilization of the services of an anesthesiologist who is familiar with head and neck surgery is critical for the smooth conduct of head and neck operations. Discussion of the operative procedure between the operating surgeon and the anesthesiologist is essential to allow for safe and expeditious surgery. The mode of anesthesia induction, type and route of intubation, need for muscle relaxation, maintenance of a desired level of blood pressure, anticipated blood loss, and the need for blood transfusion and/or fluid administration should be discussed before surgery.


The key anesthesia issue in head and neck surgery involves airway management. Unlike surgical operations at other sites in the body, management of the airway must be a collaborative effort between the anesthesiologist and the head and neck surgeon. Preoperative identification of a potentially difficult airway is the responsibility of the head and neck surgeon. The anesthesiologist should be alerted so that the induction of anesthesia and endotracheal intubation is accomplished safely. Moreover, it also is incumbent upon the surgeon to be proficient in endotracheal intubation techniques because in select circumstances the head and neck surgeon should take charge and intubate the patient in collaboration with the anesthesiologist.


The surgeon should be familiar with various endotracheal tubes that are available and their applicability to head and neck surgical procedures. As a general rule, the smallest size endotracheal tube that permits satisfactory ventilation should be used, especially for endoscopic surgery for laryngopharyngeal tumors. A wire-reinforced flexible endotracheal tube rather than a straight plastic tube is preferred so that kinking is avoided.









Endotracheal Intubation


The mode of intubation should be planned in advance. Although transoral intubation is appropriate for most head and neck procedures, operations on the oral cavity and oropharynx are best performed with nasotracheal intubation. Similarly, nasotracheal intubation is also helpful in allowing complete excursion of the mandible during operations on the deep lobe of the parotid gland and other tumors in the parapharyngeal space. For nasotracheal anesthesia, special tubes that conform to the curve of the nasal air passage into the larynx are available. Nasotracheal tubes require flexible connections to prevent kinking between the tip of the nose and the anesthesia circuit. Moreover, transoral endoscopic procedures using the CO2 laser require the use of a “laser safe” endotracheal tube and isolation of the endotracheal tube away from the operative field with moist patties to prevent injury to the tube or cuff and laser-induced fire. High-frequency jet ventilation via a catheter is useful in select circumstances for transoral procedures. Finally, if neuromonitoring of the recurrent laryngeal nerves is planned during thyroid surgery, an electrode-embedded endotracheal tube is required.


An airway that is difficult to manage should be approached cooperatively. Endotracheal intubation may be difficult in patients with trismus, bulky tumors that preclude a clear view of the laryngeal introitus, or a fibrotic, contracted neck resulting from chemoradiation. In these situations, flexible fiberoptic endoscope-guided nasal intubation should be performed. An elective tracheotomy performed with the patient under local infiltration anesthesia to secure the airway preoperatively should be considered in select circumstances, such as when a bulky and friable tumor obstructs the laryngeal introitus. If the tracheotomy site is within the sterile operative field, a wire-reinforced endotracheal tube is used because it is flexible enough to conform to the contour of the patient’s chest during surgery. If the tracheotomy site is not within the operative field, a regular cuffed Silastic tracheotomy tube is used and secured with silk sutures. A flexible “accordion” plastic or metallic connector is used to connect the tracheotomy tube to the anesthesia circuit.









Blood Pressure Maintenance


Most head and neck surgical procedures are best conducted with a systolic pressure of approximately 90 mm of mercury. Hypertensive episodes during surgery cause unnecessary blood loss and impede smooth conduct of a safe surgical procedure. A thorough understanding between the surgeon and the anesthesiologist is crucial for maintaining systolic pressure at this level throughout the surgical procedure. Hypotensive anesthesia is particularly indicated in patients requiring craniotomy and major skull base resection. Appropriate use of hypotensive agents should be discussed with the anesthesiologist before starting the surgical procedure.









Muscle Relaxation


Most surgical procedures in the head and neck are best conducted with the patient fully relaxed and paralyzed with appropriate use of short-acting or long-acting muscle relaxants. Surgical procedures that necessitate neuromonitoring, such as surgery of the facial nerve and monitoring of recurrent laryngeal nerves during thyroid surgery, require that muscle relaxants not be used. On the other hand, patients requiring prolonged endoscopic surgical procedures, such as endoscopic laser resections of laryngopharyngeal tumors, require complete paralysis to achieve optimal positioning of instrumentation for ease of the operative procedure.









Eye Care


Protection of the cornea during surgery is important for obvious reasons. The patient’s eyes generally are not included in the operative field for most head and neck operations. In such instances, the eyes are protected with instillation of a methylcellulose lubricant and are taped shut. For prolonged surgical procedures, a 6-0 nylon suture through the skin of the upper and lower eyelids is recommended to keep the eyelids closed to protect the cornea. For surgical procedures on the face that include the eye in the operative field, a ceramic corneal shield is inserted in the conjunctival sac. The corneal shield protects the cornea by resting on the sclera and allows access to the eyelids and conjunctival sac.









Position and Draping


For head and neck surgical procedures, the patient is placed on the operating table so that extension of the head in a partially propped-up position is possible. Preferably the operating table should be electrically controlled, and it should be able to hinge in two sections. The standard position recommended for most head and neck surgical procedures requires the table to hinge at approximately 30 degrees at the patient’s waist, with the headboard dropped at least 35 degrees to provide extension of the neck (Figure 2-6). The patient is essentially in a semi-sitting position, and elevation of the head serves the purpose of reducing bleeding from minor blood vessels. If possible the patient should be supported with a foot board, and all pressure points, including the heels and elbows, should be protected. The arm on the side of the lesion is tucked in along the patient’s side so that the shoulder is drawn down, exposing the neck. A surgical hat covers the patient’s hair, and paper tape is used to secure the hat to the patient’s skin along the hairline. The pinna on the surgical side is exposed, whereas the contralateral pinna is covered by the hat. The patient’s head is supported by a donut cushion to prevent it from rolling from side to side during the operation.
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Figure 2-6 Position of the table for most head and neck operations.




The surgical site is prepared with a bacteriostatic solution such as Betadine or chlorhexidine. In patients who are allergic to iodine, alcohol may be used for skin preparation. In general, the area prepared should include not only the immediate field of interest but also any possible extensions to the procedure. For example, the skin from the hairline of the forehead (including the skin in front of and behind the pinna) and the ipsilateral side of the face should be prepared for a parotidectomy. In addition, the entire neck and upper chest on the surgical side also should be prepared in the event that the surgical procedure needs to be extended for a neck dissection. For surgery of facial lesions and surgery on the paranasal sinuses, the entire face on both sides is prepared from the hairline down to the clavicle. The skin of the face and neck from a line joining the tragus to the ala of the nose at the upper end and down to the nipples at the lower end should be prepared for operations on the oral cavity, pharynx, and neck. If a pectoralis major myocutaneous flap is anticipated, the skin preparation should extend down to the umbilicus. Other donor sites such as the arm, abdomen, thigh, or leg should be prepared as necessary depending on the reconstructive plan.


Once the skin is prepared, draping of the surgical field begins. The patient’s head is lifted and a sterile drape is tucked under the shoulders. Isolation of the head with a head drape requires the use of two folded sheets, placed one over the other with a margin of approximately 10 cm between the folded edges of the two drapes. This method allows the lower drape to rest on the table while the upper drape is wrapped around the patient’s head alongside the paper tape that holds the surgical hat in place. The anesthetic tubing must be held up in the air while this draping is taking place. The head is lifted up and flexed enough to provide access to the back of the neck up to the shoulders on both sides. The patient’s head is then placed back on the drapes, and the upper drape is wrapped around the patient’s head. A towel clip is applied to hold the folded drapes in position over the patient’s forehead. The anesthesiologist now places the anesthetic tubing over the folded head drape and secures it in place without kinking by folding over the outer drapes and securing them with another towel clip (Figure 2-7). With the head draping completed, a split sheet is placed over the anterior surface of the patient’s body and is secured in place. The exposed anesthetic tubing and the upper part of the head are now isolated with a sterile transparent plastic drape, which provides visualization of the endotracheal tube and anesthesia circuit and the eyes during the operation (Figure 2-8).
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Figure 2-7 Draping and isolation of the surgical field. A, Two folded sheets are placed over each other. B, Both sheets are placed under the head. C, The upper sheet is brought over the forehead and secured. D, Anesthetic tubing is secured over the folded head drape.
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Figure 2-8 A sterile transparent plastic drape provides a view of the eyes and anesthesia circuit.














Surgical Technique






Surgical Incision


The surgical incision is planned to provide maximum exposure while allowing for the best aesthetic and functional outcome. Most incisions for head and neck surgery should be planned to respect natural skin creases to minimize scarring. When the initial surgical incision is made, the possible need to extend the surgical procedure intraoperatively should be considered, and future surgical procedures that may be required should be anticipated. An ill-placed incision can significantly compromise a subsequent surgical procedure (Figure 2-9). Issues related to the planning of surgical access and incisions are addressed in detail where applicable for each operation in its respective chapter.
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Figure 2-9 Examples of ill-placed incisions for biopsy requiring modification of standard surgical incisions. A, Parotidectomy. B, C, and D, Neck dissection.











Surgical Procedure


The initial skin incision is made into the dermis with a scalpel. The remainder of the operative procedure is performed with electrocautery, which allows safe and controlled surgical dissection with minimal blood loss. Because each electrocautery unit is unique, an appropriate wattage setting should be standardized by the operating surgeon for each instrument based on his or her level of comfort. Electrocautery does not work well in loose and lax tissue or in a surgical field flooded by blood or fluids. Therefore the surgical field should be dry and tense under traction for the effective use of electrocautery.


Cutting current is used to divide the dermis up to the subcutaneous tissue to prevent charring of the skin edges, after which coagulating current or a blend of cutting and coagulating current can be used for dissection. Electrocautery should be used to facilitate surgery that allows dissection in tissue planes exposed by properly applied traction and countertraction. Only the tip of the instrument should be used at an angle of 15 to 30 degrees to the tissue rather than at right angles. When used correctly, tissues undergoing electrocautery dissection should show clean, healthy cut edges without any “black” charred tissue. With appropriate use of electrocautery, nearly all surgical procedures in the head and neck can be conducted safely with minimal blood loss. Although monopolar cautery is generally safe to use near neural structures, bipolar cautery can be substituted if a concern for thermal or conduction injury is perceived. In addition, harmonic devices are available to seal and divide blood vessels and tissues. These devices are products of an emerging technology that function at lower temperatures than electrocautery and use ultrasonic waves rather than an electrical current, thus lowering the risk for thermal or conduction injuries.









Wound Closure


Mucosal wounds are closed with interrupted sutures using chromic catgut or synthetic absorbable sutures. Wound closure should not be under tension, and the sutures should be placed only a few millimeters apart to avoid large gaps in the suture line to prevent fistula formation. The skin wound is closed in layers, using absorbable material for the platysma and subcutaneous tissue and fine nylon sutures or subcuticular suture for the skin.









Surgical Drains


The decision to place a drain and the type of drain to be used in a wound depend on the operation performed and the status of the surgical bed. Most procedures with dry fields, absence of large dead spaces, and no anticipated lymphatic fluid accumulation do not require drain placement. A Penrose drain is used for small, superficial wounds where only a minimal amount of serosanguineous drainage is anticipated; it also is preferred for drainage after thyroid and parotid surgery because suction drains have the potential to injure major nerves. The drainage from a Penrose drain is collected in sterile gauze held in place with a stockinette. The gauze should be changed as often as required to prevent maceration of the skin.


Suction drains should always be used for patients who have had operations such as neck dissection, where draining of a larger volume of serum or blood is anticipated. The perforated inner ends of the suction tubes are carefully positioned in the wound away from nerves and major vessels. A loose loop of chromic catgut suture can be used to hold the drain in position. The drains are brought out through separate incisions in the skin of the neck and sutured in place with silk sutures. The patency of the suction drains should be checked carefully during the final stages of wound closure, and clots in the drainage tubes should be cleared. The wound should be irrigated with saline solution to verify that the suction drains work. At the end of the operation, the skin flaps should be completely flat and the drains should be able to maintain suction. Any air leaks leading to loss of suction should be rectified before reversal of anesthesia. Prevention of clogging of the suction drains is crucial because close apposition of the undersurface of the skin flaps to the raw area in the neck plays an important role in minimizing oozing. Loss of suction allows the skin flaps to lift off the surgical bed, leading to oozing and ultimately hematoma formation. Therefore the suction drains should be connected to a “high negative pressure” suction source for at least 24 to 48 hours, at which point they may be transferred to the self-suctioning canister.












Postoperative Management


For the minimization of complications and recovery time, postoperative care for patients undergoing major head and neck surgery should proceed in an organized manner with established protocols. Key issues include infection control, management of the surgical site and any drains, free flap monitoring, pain control, airway management, and nutrition.






Infection Control


Infection is a major issue facing patients in the postoperative period. Several measures should be instituted to minimize infection risks. Early ambulation and respiratory therapy with an incentive spirometer are crucial to prevent atelectasis, pneumonia, and thromboembolic phenomena. If a Foley urinary catheter was placed, it should be removed as soon as the patient is ambulatory. Intravenous lines and narcotic analgesic drugs also should be discontinued as early as possible in the postoperative period. Perioperative antibiotics are usually discontinued within 24 to 48 hours. Longer use of prophylactic antibiotics is indicated in select circumstances such as craniofacial surgery and surgical procedures in which “packing” is used, creating a contaminated “closed space,” for example, for a defect after a maxillectomy.









Management of the Surgical Site and Drains


Most surgical wounds in the head and neck area do not require a dressing and can be kept open to the air. These surgical sites must be kept meticulously clean to prevent infection. Blood clots and crusting around the suture line are cleaned daily, and Bacitracin ointment is applied to keep the wound free from superficial infection. Intraoral suture lines should be cleaned beginning 2 to 3 days after surgery with hydrostatic power sprays of saline solution, with or without hydrogen peroxide. A dilute solution of hydrogen peroxide and saline solution is sprayed using powered equipment at least twice daily. In addition, the patient is taught self-care using frequent gravity-controlled oral irrigations. The surgical drain site should be kept clean, with frequent sterile dressing changes if a Penrose drain is used. Output from surgical drains should be monitored and the drain removed when output is less than 25 mL in 24 hours for closed suction drains and when output is minimal for Penrose drains.









Pain Control


Intravenous analgesic drugs are administered for pain control in the first 24 hours following surgery. For most head and neck procedures, the use of intravenous analgesic agents should be terminated as soon as the patient is able to take oral analgesic medications. In selected cases, patient-controlled analgesia may be initiated if intense pain is anticipated or in situations in which a patient is not able to communicate analgesic needs. This system allows the patient to self-administer intravenous analgesics as required on demand and can be adjusted until pain is properly controlled. Management of prolonged pain following surgery requires consultation with a pain specialist.









Airway Management


Humidification of the airway is essential for smooth recovery from anesthesia in the immediate postoperative period. If the patient is breathing through his or her mouth or nose, humidity is delivered with use of a face tent. The use of nasal catheters to deliver oxygen should be discouraged because they are prone to cause drying of the nasal cavity, increasing the risk for epistaxis. If a tracheotomy is performed, humidity is delivered via a tracheotomy collar to maintain moisture in the air delivered to the lungs. The nursing staff should be familiar with the care of the tracheotomy site and the tube. The cuff of the tracheotomy tube should remain deflated if the patient is breathing spontaneously. Regular gentle suctioning of the airway is generally required for the first few days, and the patient should be encouraged to cough out secretions. The cuffed tracheotomy tube generally can be exchanged for a cuffless tube after 5 to 6 days. Ties around the neck should be avoided, and the tube should be sutured in place if the patient has had reconstruction with a pedicled or free flap to prevent pressure on the vascular pedicle of the flap. When the patient is able to tolerate plugging of the tracheotomy tube for 24 to 48 hours, it may be removed safely. Downsizing of the tracheotomy tube in anticipation of decannulation is not necessary. The sequence of decannulation of the tracheotomy tube in relation to the nasogastric tube depends on several factors; this issue will be addressed with each surgical procedure as applicable. Following decannulation, an occlusive dressing is applied to the tracheotomy site. The patient is instructed to apply digital pressure on the dressing when he or she coughs and phonates for the first few days. Most temporary tracheotomy wounds heal within a few days, and no special wound care is required. If a long-term tracheotomy is anticipated, the patient and the family should be educated about wound care as soon as the patient is stable.









Nutrition


Maintenance of adequate nutrition is necessary for satisfactory wound healing. An average daily intake of 2000 calories is satisfactory for most patients. Intravenous alimentation is seldom required because the alimentary tract is physiologically intact in nearly all patients undergoing head and neck surgery. For most uncomplicated procedures in the oral cavity, oral intake can begin on the first postoperative day, starting with liquids and advancing to a full diet as tolerated. In cases in which a short restriction in oral diet is anticipated, a nasogastric tube should be placed at the time of the operation. The tube should be sutured in place to the ala of the nose to minimize risk for accidental removal. The position of the tube should be confirmed radiographically before use. If prolonged restriction in oral intake is anticipated, placement of a percutaneous gastrostomy tube should be considered. Oral intake can start 7 to 10 days after most uncomplicated laryngopharyngeal surgical procedures, even when free tissue transfer is used for reconstruction. The timing of oral intake may be delayed in patients who have previously undergone irradiation or in cases where fistula formation is a concern. Consultation with a speech and swallowing pathologist should be considered in cases in which dysphagia or aspiration is a concern before starting an oral diet.









Rehabilitation


Successful outcome after head and neck surgery depends on multidisciplinary involvement in preoperative assessment and thorough preparation of the patient, intraoperative management, and postoperative care. Participation by the patient in understanding the disease, its natural history, and self-care after recovery from surgery are also crucial to a successful outcome. As the patient recovers from the operation, the emphasis of care should transition to education of the patient and his or her family regarding self-care and early rehabilitation. Rehabilitative measures, including speech and swallowing and physical and occupational therapy, should be initiated in the hospital and continued until requirements are met. Psychosocial issues often surface after treatment and should be anticipated, identified, and addressed as required. Long-term preventative measures also should be instituted in the perioperative period, including smoking and alcohol cessation with involvement of dedicated personnel if possible. Finally, lifelong follow-up is necessary for patients undergoing head and neck surgery for cancer so that they can be monitored for recurrence and new primary cancers and their psychosocial needs can be addressed.



















Chapter 3 Scalp and Skin


The skin, by surface area, is the largest organ in the human body. In its role as a barrier to the outside environment, the skin is continuously exposed to putative carcinogens; thus it is not surprising that skin cancer represents the single most common human malignancy. The diversity of embryologic origins of the skin and its adnexal structures leads to a wide range of malignancies. Although their true incidence is difficult to determine, it is well established that basal and squamous cell carcinomas represent the most common human malignancies, accounting for more than 1 million new cases annually in the United States (Figure 3-1). Melanomas are the third most common cutaneous malignancy, with about 64,000 new cases annually. Nonepithelial skin cancers such as adnexal carcinomas account for an additional 5000 cases. Moreover, the rates of both melanoma and nonmelanoma skin cancers are rising in the United States. The increase is most pronounced for melanoma. The precise cause for this increase is unknown, but it may be related to increased sun exposure and an increased rate of detection. In spite of the rising rates of skin cancers, mortality rates have remained relatively stable. Overall, the clinical behavior of these tumors ranges from the generally indolent basal cell carcinoma to the more aggressive melanoma and adnexal tumors, with squamous cell carcinoma holding an intermediate position.
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Figure 3-1 Annual incidence and mortality from cutaneous malignant tumors in the United States.




Excessive and/or cumulative sunlight exposure occurring at a younger age in fair-skinned persons contributes to skin cancer pathogenesis. Ultraviolet (UV) radiation, specifically UV-B radiation in sunlight, promotes oncogenesis through deoxyribonucleic acid (DNA) damage. Innate defense mechanisms against UV-B–induced oncogenesis include melanin synthesis and active DNA repair mechanisms. Therefore fair-skinned persons with low levels of melanin or those with compromised DNA repair are at highest risk for development of skin cancers. Patients with an immune dysfunction such as acquired immunodeficiency syndrome or medical immunosuppression related to transplantation or lymphoma also have a significantly higher risk of cutaneous squamous cell carcinomas and possibly melanomas. Moreover, heritable factors are known to play a role in skin cancer pathogenesis. For example, a family history of melanoma is associated with a twofold to eightfold increased risk for developing melanoma. In addition, several genetic syndromes predispose some persons to skin cancer, including xeroderma pigmentosum (XPC mutation; basal cell carcinoma and melanoma), nevoid basal cell carcinoma syndrome (PTCH1 mutation; basal cell carcinoma), Bazex syndrome (basal cell carcinoma), and basal cell nevus syndrome (melanoma).


A wide range of genetic changes occur in human skin cancers. Mutations in specific pathways known to contribute to skin carcinogenesis include hedgehog signaling and the mitogen-activated protein kinase pathway. Mutations in the patched gene (PTCH1), which is the receptor for the sonic hedgehog (SHH) gene, have been identified both in patients with sporadic basal cell carcinomas and in patients with nevoid basal cell carcinoma syndrome. Germline mutations in cell cycle regulatory genes (CDKN2A, cyclin-dependent kinase 4, and the melanocortin 1 receptor gene) have been associated with melanoma development. Inactivation of CDKN2A by methylation and of cyclin-dependent kinase 4 by amplification is common in sporadic cases. The identification of activating somatic mutations in the BRAF gene in patients with melanoma has had a significant impact on our understanding of this disease and on development of novel treatment approaches. Although activation of BRAF mutations is common in melanomas (>50%), it also is found in high frequency in patients with benign nevi, suggesting it may be an early event in carcinogenesis. No pathognomonic or highly characterized abnormalities have been identified in other cutaneous malignancies.






Evaluation


Most cutaneous malignancies present as surface lesions (Figure 3-2). In contrast, adnexal tumors typically present as subepithelial lesions (Figure 3-3). In most cases, a thorough clinical examination is sufficient to define the extent of the tumor. Optical aids such as dermoscopy (epiluminescence microscopy) may be used to enhance clinical evaluation. Technologic advancements, such as confocal microscopy and computer-assisted image analysis, likely will provide clinicians with additional diagnostic tools in the future. Although selected indeterminate lesions can be followed clinically and/or with photodocumentation, biopsy is the cornerstone of diagnosis of skin malignancy.
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Figure 3-2 Clinical appearance of (A) basal cell carcinoma, (B) squamous cell carcinoma, and (C) malignant melanoma.
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Figure 3-3 Typical appearance of an adnexal tumor.




Radiologic evaluation is helpful in selected cases. Local extension of disease in the dermis, subcutaneous plane, and satellite nodules, along with bone erosion, can be defined by computed tomography (CT) (Figure 3-4) or magnetic resonance imaging (MRI). Several skin malignancies can be neurotropic and manifest perineural extension. The cranial nerve most commonly at risk is the trigeminal nerve, which provides the sensory supply to the majority of the face (Figure 3-5). MRI is useful in demonstrating the presence and extent of perineural spread of disease (Figure 3-6). The role of positron emission tomography scanning is evolving, but this type of scan appears to be a valuable adjunct for assessing the extent of disease.
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Figure 3-4 Computed tomography scan of a patient with squamous cell carcinoma of the scalp showing (A) satellite nodules on soft tissue window (arrows) and (B) erosion of the calvarium on bone window (arrow).
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Figure 3-5 Pathways of perineural spread of cutaneous malignancies along the trigeminal nerve.
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Figure 3-6 Perineural extension of a skin cancer along the second division of the trigeminal nerve. A, Computed tomography scan showing involvement of the infraorbital nerve (arrow). B, Magnetic resonance imaging scan showing extension into Meckel’s cave (arrow).








Basal Cell Carcinomas


Approximately 80% of basal cell carcinomas occur in the head and neck region. These tumors present as pearly papular lesions that can ulcerate and invade local tissues, earning them the nickname of “rodent ulcer.” Because basal cell carcinomas also can be pigmented, malignant melanoma may be a consideration in the differential diagnosis. Another variant of the basal cell carcinoma, the adenoid type, which is generally seen on the scalp, may be mistaken for an adenoid cystic carcinoma, particularly when it is advanced because of neglect for a long period (Figure 3-7).
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Figure 3-7 Clinical variants of basal cell carcinoma. A, Classic. B, Pigmented. C, Morpheaform. D, Adenoid.




Basal cell carcinomas are derived from basal progenitor cells of the epidermis. These tumors rarely metastasize (only in 0.01% of cases), except in patients with large lesions. Metastasis is associated with a poor clinical outcome with an expected survival of <10% at 5 years. Histologically these tumors are composed of dark, elongated cells aligned side by side with peripheral palisading and retraction from the adjacent stroma, producing a cleftlike space. This space may contain prominent stromal mucin (hyaluronic acid). The growth patterns of these tumors are described by several subtypes, including superficial spreading, infiltrative, nodular, morpheaform, and metatypical (Figure 3-8). Although the histological subtype generally does not dictate behavior and more than one pattern may be present in a tumor, the morpheaform and metatypical (or basosquamous) types are considered more aggressive than other types. While immunohistochemical studies are not typically required in diagnosis, these tumors are known to be immunoreactive for Ber-EP4 and pankeratin and may even show carcinoembryonic antigen (CEA) positivity.
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Figure 3-8 Histological subtypes of basal cell carcinoma. A, Classic superficial spreading. B, Infiltrative. C, Nodular. D, Metatypical.











Squamous Cell Carcinomas


Squamous cell carcinomas can be variable in their presentation, ranging from erythematous plaquelike lesions to highly infiltrative tumors (Figure 3-9). More than 70% of all tumors arise in the head and neck region, primarily on the ear and upper face. A small proportion of these tumors arise from preexisting actinic keratoses. Although progression has been reported to occur in as many as 25% of cases, the true progression rate for actinic keratoses to squamous cell carcinoma is closer to 0.01% to 0.2%. A wide range of approaches has been used effectively in the management of actinic keratoses, including excision, cryosurgery, curettage, topical chemotherapy, and photodynamic therapy. Bowen disease (also known as intraepithelial squamous cell carcinoma) and keratoacanthoma are unique variants of squamous cell carcinoma. Bowen disease is essentially an in situ squamous cell carcinoma that can progress to invasive cancer if left untreated. Keratoacanthomas are unusual neoplasms that often display rapid growth over a 2- to 4-week period, followed by involution. The precise classification of keratoacanthomas as a variant of squamous cell carcinoma or as a unique entity remains a topic of debate. Histologically, squamous cell carcinomas show a “mosaic” or tilelike pattern of cells with anastomosing intracellular bridges, or desmosomes. Tumors may grow in nests, islands, or single cells and can show variable degrees of intracytoplasmic keratinization, with keratin pearl formation in well-differentiated carcinomas (Figure 3-10).
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Figure 3-9 Clinical appearance of squamous cell carcinoma. A, Superficial plaquelike. B, Infiltrative.
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Figure 3-10 Histological appearance of (A) keratoacanthoma, (B) invasive squamous cell carcinoma, and (C) squamous cell carcinoma showing neurotropism.




Overall, small squamous cell carcinomas (those <2 cm) rarely metastasize (metastasis occurs in <5% of cases), but when metastasis does occur, it portends a dismal outcome. Other negative prognostic features include a size larger than 2 cm, prior treatment, immunosuppression, and neurotropism. Microscopic perineural invasion does not portend the same poor prognosis as invasion of nerves such as the trigeminal and facial nerves. Peripheral nerve involvement is indicated by pain, paresthesia, and numbness along sensory nerves and by fasciculation or weakness of muscles of expression, denoting involvement of the facial nerve.









Melanoma


Melanomas originate from dermal melanocytes that frequently involve the skin of the head and neck. In addition to skin type and a history of sun exposure, the presence of dysplastic nevi, family history, and immune dysfunction raise the risk for melanoma. Nearly half of all melanomas occur de novo in normal skin, and the remaining ones arise from preexisting nevi. A change in the size or appearance of a preexisting nevus with itching, variegated appearance, ulceration, and bleeding should prompt examination of a biopsy specimen.


Melanomas typically present as an irregularly pigmented lesion with a macular or papular appearance. They can be amelanotic or scarlike (i.e., desmoplastic melanomas), but this presentation is rare. These nonpigmented lesions can be mistaken for the more common basal cell or squamous carcinomas. The four main subtypes of melanoma are (1) superficial spreading melanoma, which is the most common (70% of cases) and has a characteristic horizontal growth pattern; (2) lentigo maligna, which characteristically occurs in sun-exposed regions; (3) acral lentiginous melanoma, which typically occurs in the nail beds, palms, and soles of the feet and is more common in African Americans and Asians than in white persons; and (4) nodular melanoma, which usually is invasive at presentation and has a predilection for the extremities and trunk, with the scalp being the most common site in the head and neck (Figure 3-11).
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Figure 3-11 Clinical variants of melanoma. A, In situ. B, Superficial spreading melanoma. C, Lentigo maligna or Hutchinson’s freckle. D, Acral lentiginous melanoma. E, Nodular melanoma with satellitosis.




The clinical behavior of melanoma typically is defined by its depth of infiltration, which is assessed microscopically either by the extent of invasion of the layers of the skin (Clark’s level, Figure 3-12), or by direct measurement (Breslow’s thickness). In the current American Joint Committee on Cancer/International Union Against Cancer staging of melanoma, Breslow’s thickness, not Clark’s level, is used to define the T stage (except for T1 tumors). Other factors included in the staging system are ulceration, nodal metastasis (i.e., number and size), and distant metastasis (i.e., location and the serum lactate dehydrogenase level). Whereas thin melanomas rarely metastasize, intermediate-thickness melanomas show a high propensity for regional nodal metastasis, and thick melanomas have equal predilection to metastasize to both regional and distant sites. Moreover, melanomas also can produce “in transit” or ”satellite” metastases.
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Figure 3-12 Clark’s level histological staging of cutaneous melanoma.




Histologically, melanomas may or may not be pigmented and are composed of round to oval tumor cells with moderate amounts of cytoplasm, nuclear pleomorphism, and large, cherry-red, prominent nucleoli. These cells generally are located in rounded nests at the dermal-epidermal junction. Some cells may singly infiltrate upward to the surface of the epidermis (pagetoid spread) while simultaneously invading downward into the dermis. In some instances the malignant cells may appear epithelioid, whereas in other instances they may appear to be elongated and spindled with marked nuclear atypia. Hence numerous histological subtypes of melanoma exist and are defined by morphologic appearances (e.g., signet ring cell and balloon cell). Immunohistochemical staining for vimentin, S-100 protein, Melan-A (MART-1; A103), HMB-45, and microphthalmia transcription factor can help differentiate melanomas from other malignant tumors. S-100 protein also stains dendritic cells and is found in nevi, although desmoplastic melanomas may stain for S-100 only. Melanomas are negative for epithelial membrane antigen (EMA), carcinoembryonic antigen, and cytokeratins, except for rare exceptions. HMB-45 and Melan-A are highly specific for melanocytic cell types, although Melan-A also can label adrenocortical carcinoma and sex cord stromal tumors of the ovary. Ki-67 (MIB-1) is expressed variably in melanomas but not in nevi. Molecular diagnosis also may play a role in assessment for metastasis to regional nodes. Reverse transcriptase polymerase chain reaction for melanoma-specific markers (typically tyrosinase, melanoma antigen gene-3 [MAGE-3], and MART-1) upstages a significant number of histologically negative sentinel nodes and is associated with a more aggressive course.









Adnexal Tumors


Adnexal tumors present as intradermal or subcutaneus nodules that tend to be well defined and adherent to the skin. These tumors represent a wide range of neoplasms that vary in behavior and malignant potential.


A wide variety of benign adnexal tumors may be seen in the head and neck region. Nevus sebaceous is a congenital hamartoma that probably arises from basal cells and has a small propensity for transformation to basal cell carcinoma. Cylindromas (turban tumors) can be of either apocrine or eccrine origin and typically arise in the scalp or facial region of young adults. These lesions can occur de novo or may be inherited in an autosomal-dominant pattern. The CYLD1 tumor suppressor gene is inactivated in both sporadic and familial forms. These tumors have a small propensity for malignant transformation to sweat gland carcinomas. Head and neck syringomas are tumors of eccrine origin that typically arise from the facial skin and eyelids. These lesions are usually multiple, yellowish in color, and have a fleshy covering. Eccrine spiradenomas usually are seen in younger patients and have a small propensity for malignant degeneration. These lesions present as expanding solitary nodules that are painful. Other benign tumors originating in adnexal structures include trichoepitheliomas and pilomatrixomas, but they are relatively rare.


Sweat gland carcinomas are skin appendage tumors derived from eccrine or apocrine glands. Unlike other skin cancers, these tumors do not have a racial predilection. These tumors typically present as 1- to 2-cm, firm, fixed subcutaneous nodules that may ulcerate and become necrotic (Figure 3-13). As they grow, they may coalesce and form larger subcutaneous lesions. Apocrine gland carcinomas are less common and occur most often in the axilla of elderly persons. In the head and neck, apocrine gland carcinomas can arise from various sites, including in the eyelid from Moll’s gland, a modified apocrine gland. Apocrine gland carcinomas are highly aggressive neoplasms with a mortality rate over 50%. Metastases occur most frequently in regional lymph nodes, and local recurrence after resection is common. Eccrine gland carcinomas arise either de novo or from preexisting benign lesions. Histological variants of eccrine gland carcinomas include syringoid, mucinous, microcystic eccrine carcinoma, and adenocarcinoma. Eccrine gland carcinomas typically arise from the ocular adnexa, including the meibomian glands, Zeis’ glands, or pilosebaceous glands in older women. Salivary gland–type adenocarcinoma, or a metastasis of breast, pulmonary, or even prostate origin, may come into consideration in the differential diagnosis of eccrine carcinoma. Immunohistochemical studies may support the epithelial nature of these neoplasms but are not specific.
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Figure 3-13 Clinical appearance of adnexal tumors. A, Benign cylindroma. B, Sweat gland carcinoma on the occipital scalp. C, Ulcerated adenocarcinoma.











Merkel Cell Carcinoma


Merkel cell carcinoma is a neuroendocrine neoplasm of the skin that originates from neurotactile cells. The majority of these tumors (80%) are caused by infections with Merkel cell polyomavirus (MCV), a double-stranded DNA virus. Nearly half of all Merkel cell carcinoma lesions occur in the head and neck region. The cheek is the most common site, followed by the upper neck and nose. These lesions typically occur in elderly white persons and appear as a red to violaceous, smooth, dome-shaped lesion with telangiectasias (Figure 3-14). These tumors have a high propensity for metastatic spread to regional lymph nodes as well as distant sites. Histologically they are composed of basophilic cells with scant cytoplasm and dark powdery chromatin, and they may be morphologically similar to other neuroendocrine carcinomas. Hence metastatic small cell carcinoma, malignant melanoma, or primary neuroendocrine (or “small cell”) carcinoma of the parotid gland may be considerations in the differential diagnosis. Immunohistochemical stains for synaptophysin, chromogranin, and cytokeratin 20 (CK20) (demonstrating a characteristic “dotlike” pattern) are positive, whereas thyroid transcription factor-1 (TTF-1) and melanoma markers are negative in Merkel cell carcinoma lesions.
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Figure 3-14 Clinical appearance of Merkel cell carcinoma.











Dermatofibrosarcoma Protuberans


Dermatofibrosarcoma protuberans is an intermediate-grade sarcoma that presents as a unifocal or multifocal nodular lesion. Dermatofibrosarcoma protuberans involves the head and neck region in 10% to 20% of cases, with the scalp and supraclavicular fossae the most common sites for involvement (Figure 3-15). These slow-growing, locally aggressive tumors have tentacle-like extensions well beyond the visible lesion, and thus the true extent of the disease is often underestimated, leading to local recurrence in more than 50% of patients. Wide excision with margins of ≥2 cm is generally advocated, with adjuvant radiation reserved for larger or recurrent tumors.
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Figure 3-15 Dermatofibrosarcoma protuberans. A, Unifocal. B, Presenting with multiple nodules on the forehead.











Angiosarcomas


Angiosarcomas typically have an innocuous presentation, appearing as a purplish bruise, whereas the actual tumor can extend well beyond the visible edge of the lesion (Figure 3-16). These tumors are thought to arise from vascular endothelial cells and can have a heterogeneous presentation ranging from macular to papular morphology. Angiosarcomas involve the skin in about half of the cases, with 50% arising in the head and neck region. A high degree of clinical suspicion is required, and a biopsy specimen should be obtained to establish a tissue diagnosis. These tumors have a high propensity for local recurrence and distant metastasis. Pulmonary metastases can appear as bullous lesions on chest imaging. Surgical resection is feasible only in well-demarcated, nodular lesions. The vast majority of ecchymotic macular lesions are treated with a combination of radiation and chemotherapy. Long-term prognosis is poor despite aggressive treatment.
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Figure 3-16 Cutaneous angiosarcoma. A, Macular. B, Nodular variant.














Selection Of Treatment


Curative approaches to cutaneous malignancies include surgery, radiotherapy, or topical chemotherapy. Factors affecting choice of treatment are related to the tumor characteristics (e.g., type, location, size, and extent), the patient, and therapy-related issues. Surgery is effective and typically sufficient as a single-modality treatment for most skin cancers, and accordingly it is the mainstay of treatment.









Nonsurgical Management






Topical Therapy


Several topical agents have been used in the management of selected premalignant and superficial skin cancers. In general, this treatment approach is used in patients with multiple lesions or lesions involving large areas of the scalp and facial skin. However, topical agents should not be used for more invasive lesions. Topical chemotherapy with 5-fluorouracil and topical immunotherapy with imiquimod have been effective for superficial basal cell carcinoma as well as in situ squamous cell carcinoma. Photodynamic therapy also has been used for such lesions with high initial response rates, but the long-term control rates are lower.









Radiation Therapy


Cutaneous malignancies of the scalp and the facial skin, particularly superficial squamous cell carcinoma and basal cell carcinoma, can be treated effectively with radiotherapy. Because skin cancers are superficial in their location with respect to the remainder of the deeper tissues in the body, these tumors preferably are treated with electron beam, superficial, or orthovoltage x-rays. With use of these modalities, an effective dose of radiation can be delivered to the tumor target without delivering excessive radiation to the deeper tissues.


Radiotherapy is an option in patients who present with lesions that require extensive surgery that would affect function and cosmesis, such as decreased oral competence with lesions located near the oral commissure and epiphora with lid retraction for lesions of the eyelid. External radiation is quite effective in basal cell carcinoma of the eyelids, particularly adjacent to the medial canthus (Figure 3-17). The immediate results of radiotherapy are excellent, with essentially no cosmetic or functional impact on the patient (Figure 3-18). Atrophy of the underlying cartilage can occur and may result in an unattractive scar over time. Therefore definitive radiotherapy is generally used for elderly patients, for whom cosmesis is not of great concern. Elderly and medically unfit patients with massive skin cancer requiring surgical resection are best treated with radiotherapy. Radiotherapy can offer excellent palliation and sometimes can be curative. The patient shown in Figure 3-19 has an extensive basal cell carcinoma of the nose that would have required nasal amputation if treated surgically. Six months after radiation therapy, complete resolution of the tumor was achieved with an excellent cosmetic result (Figure 3-20). Radiotherapy is used postoperatively for adverse histopathologic features of the primary tumor (e.g., inadequate surgical margins, extensive perineural invasion, or deep soft tissue infiltration) or in patients with regional lymph node metastasis.
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Figure 3-17 Basal cell carcinoma of the lower eyelid near the medial canthus.
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Figure 3-18 Clinical appearance 6 months after radiotherapy.
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Figure 3-19 Extensive basal cell carcinoma of the dorsum of the nose.
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Figure 3-20 Clinical appearance 6 months after radiation therapy.




In general, radiotherapy is not recommended in younger patients because the sequelae of treatment are progressive and can affect cosmesis as the patient gets older. These late effects include telangiectasias, atrophy, and pallor of the skin. In addition, a small risk exists for development of a radiation-induced second cancer in the irradiated field. Although radiotherapy can be curative, a prolonged treatment course, typically over 4.5 weeks or 5500 cGy at 250 cGy per day, may limit its applicability in some patients.


The role of radiation therapy in the treatment of head and neck cutaneous melanoma is typically only in the adjuvant setting after surgical resection. Results from in vitro experiments assessing radiation response in several human melanoma cell lines support the use of hypofractionated radiation therapy in the treatment of melanoma. Several nonrandomized studies show that that doses of ≥4 Gy per fraction produce higher complete response rates. In particular, 8 Gy fractions given on days 0, 7, and 21 or 6 Gy given in five fractions over 2.5 weeks produce excellent response rates. However, the Radiation Therapy Oncology Group (RTOG) prospective randomized trial, in which measurable melanomas were treated either with 8 Gy per fraction given once every week over 4 weeks or conventional fractionation of 2.5 Gy per fraction given daily over 20 days, showed no differences in outcome. Nonetheless, the shortened treatment time resulting from a hypofractionated course of radiation therapy is preferred, because it allows early initiation of systemic therapy if warranted. Radiation fields should encompass the postoperative bed and regional nodes after therapeutic neck dissection or even when the neck has not been dissected if multiple positive lymph nodes, extracapsular extension, recurrent neck disease, or the nodes are deemed at risk for involvement.


The role of radiation therapy for the treatment of adnexal tumors remains to be defined. The best data are available for Merkel cell carcinoma, for which adjuvant radiotherapy has been shown to be important, especially for larger tumors that are associated with regional metastasis. More recently, reports suggest increased effectiveness with the use of concurrent chemoradiotherapy as well as adjuvant chemotherapy, but the precise role for both these approaches remains to be defined.


Mohs micrographic surgery is a well-established dermatologic technique to secure histological clearance of all epidermal, intradermal, and subdermal extensions of cutaneous cancers. It is of particular value in patients with morpheaform basal cell carcinoma, recurrent basal cell carcinomas adjacent to vital areas of the face, and extensive recurrent skin cancers in previously irradiated fields where the clinical assessment of the extent of disease is suboptimal. On the other hand, this technique is not cost-effective for most patients with small skin cancers that can be adequately removed by a simple surgical excision with primary repair of the surgical defect.


The technique of Mohs surgery requires serial horizontal excisions of the tumor with multiple peripheral sections to assess the adequacy of the resection (Figure 3-21). Horizontal excision of the tumor is continued until histologically negative margins are secured in all directions by stepwise progressive excisional procedures and immediate histological analysis of the surgical specimen (Figure 3-22). The procedure is time-consuming, expensive, and often results in large surgical defects that require secondary repair. In the United States, Mohs micrographic surgery is generally practiced by dermatologic surgeons (i.e., dermatologists with special training in Mohs micrographic surgery). The assistance of a plastic surgeon often is required for secondary repair of the resulting defects.
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Figure 3-21 Schematic representation of the Mohs surgery technique.
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Figure 3-22 Stepwise excision with immediate histological analysis is continued until all margins of excision are negative.














Surgical Treatment






Surgical Anatomy


The scalp is a unique adaptation of the epithelial covering of the body. Anatomic variations present in the scalp modify both tumor behavior and the treatment of tumors in this area. The hair-bearing area of the scalp consists of a thick padding of hair follicles, sweat glands, fat, fibrous tissue, and lymphatics that are interspersed with numerous arteries and veins (Figure 3-23). This thick padding is supported by the galea, a tough aponeurotic layer that is fused in the anterior region with the frontalis muscle and in the posterior region with the occipital muscle. This inelastic layer rests loosely on the periosteum of the skull, creating a potential subaponeurotic space. Laterally, the temporalis muscle provides an additional barrier between the galea and the periosteum.
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Figure 3-23 Anatomy of the scalp.




Three principal arteries provide a rich blood supply to each side of the scalp. The superficial temporal and occipital arteries are branches of the external carotid artery, whereas the supraorbital artery is a branch of the internal carotid artery (Figure 3-24). The scalp has a rich subdermal and subcutaneous lymphatic network. The general pattern of lymphatic drainage is divided by a coronal plane at the level of the tragus. Malignant tumors located anterior to this plane drain to preauricular, parotid, and anterior triangle lymph nodes in the neck. On the other hand, lesions located posterior to this plane drain to postauricular, suboccipital, and posterior triangle lymph nodes.
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Figure 3-24 Vascular territories (angiosomes) of the scalp, face, and neck showing arterial blood supply from 1, internal maxillary, 2, facial, 3, ophthalmic branch of internal carotid, 4, superficial temporal, 5, posterior auricular, 6, occipital, 7, transverse cervical, 8, deep cervical branch of thyrocervical trunk, 9, inferior thyroid, and 10, superior thyroid.




Facial skin is also unique in that it has several distinguishing characteristics on various parts of the face, with unique anatomic features providing different functions. For example, the skin around the eyelids is extremely thin, with almost no subcutaneous fat. In contrast, the skin around the central part of the face adjacent to the nose and lips is intimately attached to the underlying facial muscles and offers facial expression. Thus the skin of the central part of the face is mobile, whereas areas of facial skin along the lateral aspect of the nose, the bridge of the nose, and along the preauricular region and temple are relatively immobile. These unique characteristics of the facial skin have significant surgical implications. Similar to the scalp, the facial skin has a rich blood supply through the facial and superficial temporal arteries, and it has predictable patterns of lymphatic drainage to preauricular and periparotid lymph nodes and perivascular facial lymph nodes adjacent to the body of the mandible at level I, eventually draining into the deep jugular chain of lymph nodes.









Principles of Surgical Treatment


Surgical management of skin malignancies is dictated by the location and extent of the tumor. For lesions in the scalp, the extent of surgical resection depends largely on the depth of infiltration by the tumor. Excision is through partial thickness for superficial tumors or through entire thickness, including the periosteum, for deeply infiltrating tumors. Scalp tumors that are adherent to or involve the underlying cranium require removal of the outer table of skull or a through-and-through resection up to and including the dura (Figure 3-25).
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Figure 3-25 Extent of resection and reconstruction of tumors of the scalp. A, Tumor depth to the galea: Excision up to the pericranium and repair with a split-thickness skin graft. B, Tumor depth to the periosteum: Excision through the outer table and repair with a rotation scalp flap or free flap. C, Tumor invading the calvarium: Excision with a craniectomy with or without dural excision and repair with cranioplasty and a rotation flap or free flap, along with a dural graft if the dura is resected.




Small lesions of the face and neck can be excised elliptically in the plane of skin tension with excellent aesthetic results. The facial skin lines are at right angles to underlying fibers of the muscles of facial expression. Orientation of facial skin lines and potential directions for elliptical incisions are shown in Figure 3-26. Identification of the orientation of the long axis for elliptical incision is facilitated by asking the patient to grimace. These lines are horizontal on the forehead and around the bridge of the nose and the outer canthus of the eye. Near the cheek the tension lines run obliquely or perpendicularly, near the lips they run radially from the mouth opening, and on the chin they run horizontally on the midline and obliquely perpendicular at the sides. On the sides of the neck, the wrinkles and tension lines run obliquely downward and forward (Figure 3-27).
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Figure 3-26 Design of facial skin incisions. A, The facial skin lines are at right angles to the underlying muscles of facial expression. B, Elliptical incisions along the facial skin lines produce optimal cosmetic results.
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Figure 3-27 Skin lines of the face and neck.




Horizontal elliptical excision of a small tumor of the skin of the lower or upper eyelid is suitable for primary closure, but larger excisions of the lower eyelid performed in this manner result in ectropion. Meticulous attention should be paid to accurate approximation of the skin with fine sutures, which can be removed as early as 4 days postoperatively. Alternatively, one may elect to use a subcuticular suture, particularly in the area of the eyelids where the skin is very thin.


Most surgical defects resulting from resection of skin neoplasms can be closed primarily after wide undermining. Application of split-thickness or full-thickness skin grafts is best suited to the part of the face with minimal facial motion, such as the tip or lateral aspect of the bridge of the nose or the temple. Similarly, a skin graft can be used in the parotid region where facial movement is minimal with excellent cosmetic results. The most suitable donor sites for obtaining full-thickness skin grafts are from the retroauricular or supraclavicular regions. Local flaps are preferred to repair larger surgical defects or those requiring full-thickness reconstruction, because they provide the best functional and aesthetic outcome. Primary closure of the donor site defect usually can be accomplished with ease with proper planning of local skin flaps. The blood supply of facial skin and soft tissues is extremely rich because the terminal branches of the external carotid artery provide a major source of blood to the facial skin, which allows use of axial flaps. In addition, an extensive subdermal anastomotic network facilitates the use of random flaps with relative ease. Examples of axial skin flaps are nasolabial, glabellar, Mustardé cheek, and temporal forehead. Examples of random flaps are cervical, rhomboid, and bilobed. If local flaps are not suitable, consideration should be given to regional or free flaps for appropriate repair of large surgical defects.


Metastatic dissemination to regional lymph nodes from primary squamous cell carcinomas of the scalp and face is infrequent. In general, squamous carcinomas <2 cm in diameter have an exceedingly low risk of metastasis, and therefore elective treatment of regional lymph nodes is not recommended because it does not offer significant therapeutic advantage. Lesions >2 cm have a proportionately higher risk of regional lymphatic dissemination, and elective neck dissection should be used selectively. Other more aggressive cutaneous malignancies, such as Merkel cell carcinoma and melanoma, have a higher risk of lymphatic dissemination. Currently, sentinel node biopsy is used to identify occult nodal metastasis. However, the therapeutic benefit of dissection of the regional lymph nodes for occult metastasis is marginal.












Procedures






Excision Tumor of the Scalp and Reconstraction with Split-Thickness Skin Graft


The patient shown in Figure 3-28 has a nodular pigmented basal cell carcinoma of the scalp measuring approximately 2.5 × 4.5 cm. Because this skin tumor is freely mobile over the underlying periosteum, the galea aponeurotica will form the deep margin of the surgical specimen for this tumor.
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Figure 3-28 Nodular pigmented basal cell carcinoma of the scalp.




Although most of the lesion is nodular and protuberant in nature, an additional intracutaneous component could be seen only after the scalp was shaved. The surgical procedure is performed under general endotracheal anesthesia. The scalp is shaved to expose the area of intended surgical excision (Figure 3-29). The planned area of surgical excision is outlined with a generous margin of normal skin around the visible tumor. Generally, a margin of at least 1 cm on each side of the lesion is desirable. The incision on the scalp is made with a number 15 scalpel and is made obliquely so that the cut edge of the scalp is beveled, with the bevel sloping toward the center of the surgical defect (Figure 3-30). This maneuver is undertaken to facilitate subsequent healing of the skin graft and to avoid an indentation between the skin graft and the scalp. The incision in the scalp is made circumferentially with a scalpel, and elevation of the specimen and dissection are performed with the use of electrocautery (Figure 3-31).
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Figure 3-29 An area of the scalp large enough to expose the area of intended surgical excision is shaved.
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Figure 3-30 The incision is made obliquely so that the cut edge of the scalp is beveled, with the bevel sloping toward the center of the surgical defect.
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Figure 3-31 The remainder of the elevation of the specimen and dissection is performed with use of electrocautery.




Brisk hemorrhage as a result of the rich blood supply of the scalp is to be anticipated from the cut edges. However, the use of suction with a Frazier suction tip and prompt use of several hemostats will minimize blood loss. Major bleeding vessels will require a suture ligature, whereas fine bleeding points can be electrocoagulated safely. Once the proper plane between the galea aponeurotica and the periosteum of the skull is reached, elevation of the surgical specimen becomes very simple, because the plane consists of loose areolar tissue (Figure 3-32). This mobilization is best accomplished digitally. Once the undersurface of the surgical specimen is completely mobilized (Figure 3-33), the remaining circumferential incision is completed through its full thickness and the surgical specimen is removed. Complete hemostasis is secured by ligating, suture ligating, or electrocoagulating the bleeding points from the cut edges of the scalp. The surgical defect is shown in Figure 3-34. The depth of the surgical defect shows the periosteum of the scalp, which will be the bed to receive a split-thickness skin graft. The previously harvested split-thickness skin graft is now brought into the field and laid over the surgical defect. A fairly thick split-thickness skin graft is desirable to avoid ulceration from trauma on the scalp. Thin split-thickness skin grafts give a very tight and shiny appearance and are prone to ulceration even with trivial trauma. The skin graft is appropriately positioned, and excess is trimmed off (Figure 3-35). The skin graft is sutured to the edges of the surgical defect using continuous interlocking absorbable suture material (Figure 3-36). Continuous interlocking sutures provide hemostasis and secure the graft in the proper position. Several buttonholes are made with a number 15 scalpel in the center of the graft to provide for drainage of serous material from beneath the graft. This maneuver is often called “pie crusting” (Figure 3-37). The skin graft is further secured tightly and apposed against the periosteum with use of Xeroform gauze and a pressure dressing, with a sea sponge bolster secured with silk sutures taken on the scalp at the periphery of the surgical defect (Figure 3-38). A layer of Xeroform gauze is applied to the skin graft (Figure 3-39). A sea sponge is now trimmed to the required size and is wrapped in a gauze piece (Figure 3-40). The assembly of sea sponge wrapped in gauze is now placed over the Xeroform gauze dressing and is properly positioned to exert even pressure to all areas of the skin graft (Figure 3-41). The silk sutures taken at the periphery of the surgical defect are now tied over the bolster of sea sponge (Figure 3-42). The dressing is now completely secured in position, providing adequate and even pressure over the skin graft, which remains apposed to the periosteum of the skull (Figure 3-43). This dressing is left in position for 1 week, at which point the pressure dressing is removed.
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Figure 3-32 The plane consists of loose areolar tissue, which facilitates digital dissection.
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Figure 3-33 Mobilization of the undersurface of the specimen.
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Figure 3-34 The surgical defect.
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Figure 3-35 The skin graft is appropriately positioned and excess is trimmed off.
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Figure 3-36 The skin graft is sutured to the edges of the surgical defect with use of continuous interlocking absorbable sutures.
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Figure 3-37 The “pie crusting” technique.
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Figure 3-38 Silk sutures are applied to secure a bolster over the graft.
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Figure 3-39 A layer of Xeroform gauze is applied to the skin graft.
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Figure 3-40 A sea sponge is trimmed to the required size and wrapped in a piece of gauze.
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Figure 3-41 The sea sponge wrapped in gauze is placed over the Xeroform gauze dressing.
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Figure 3-42 The silk sutures taken at the periphery of the surgical defect are tied over the bolster of sea sponge.
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Figure 3-43 The dressing is secured in position.




The surgical specimen of the excised tumor shows a generous portion of normal skin around the tumor (Figure 3-44). The deep surface of the specimen shows the galea aponeurotica, which is grossly uninvolved by tumor (Figure 3-45). When the bolster dressing is removed, debridement of crust and clots at the edges of the surgical defect is necessary to keep it clean until full maturation of the grafted area takes place. The patient should be instructed to avoid direct trauma or injury to this area.
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Figure 3-44 The surgical specimen shows a generous portion of normal skin around the tumor.
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Figure 3-45 The deep surface of the specimen shows the galea aponeurotica, which is grossly uninvolved by tumor.




The postoperative appearance of the patient approximately 3 months after surgery shows 100% take of the skin graft (Figure 3-46). A split-thickness skin graft on the scalp is a very satisfactory procedure for coverage of a surgical defect resulting from excision of a tumor when the periosteum can be preserved. If periosteum is not preserved, then split thickness skin graft cannot be used because it will not survive over intact cortical bone. In select situations, drill holes can be made through the outer cortex of the bone to expose the diploic vessels, which can support a split skin graft; otherwise, a rotation flap or free flap is the only choice to cover a large defect.
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Figure 3-46 The postoperative appearance of the patient approximately 3 months after surgery.








Advancement Rotation Flap


Surgical excision of tumors in the non–hair-bearing areas of the scalp requires coverage of the surgical defect with tissues that resemble the normal tissues in the area for a satisfactory aesthetic appearance. Although a split-thickness skin graft can be used to cover such surgical defects, its aesthetic appearance is unacceptable. Advancement rotation scalp flaps provide a very satisfactory method of closing such surgical defects. The defect is covered with the adjacent scalp while the donor site deformity is transferred posteriorly in the hair-bearing area of the scalp, which may be closed either primarily or, on occasion, covered with a split-thickness skin graft. Alternatively, large defects of the non–hair-bearing area of the scalp or forehead can be repaired with a microvascular free flap.


When surgical excision of a scalp tumor requires excision of the underlying periosteum, bones of the calvarium are exposed. Scalp flaps or microvascular free flaps are the ideal method for covering such surgical defects.


The patient shown in Figure 3-47 had a dermatofibrosarcoma protuberans involving the forehead at the hairline area of the scalp. A local excision was performed for biopsy purposes elsewhere before presentation. The intended extent of surgical excision and the outline of the rotation advancement flap are shown in Figure 3-48. Even though the anticipated surgical defect is relatively small because of its inelasticity, a large area of the scalp must be elevated to provide sufficient mobilization and coverage. The blood supply of this scalp flap is through both the superficial temporal and occipital arteries. The flap is advanced anteriorly and rotated inferiorly to cover the surgical defect. Meticulous attention should be paid to the outline of the flap by appropriate measuring of the surgical defect and the rotated scalp flap, keeping the pivot point in mind. Ideally, a 4 × 8 cm gauze piece is taken, with one end being held at the pivot near the external ear and the other brought up to the apex of the surgical defect inferomedially.
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Figure 3-47 A patient with a dermatofibrosarcoma protuberans involving the forehead at the hairline area of the scalp.
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Figure 3-48 The intended extent of surgical excision and the outline of the rotation advancement flap.




Using that length as a radius, the scalp flap is outlined all the way up to the parieto-occipital region. Thus if proper measurements are taken, the flap will satisfactorily rotate and cover the surgical defect. The tumor is excised in the usual fashion through the full thickness of the scalp, including the underlying periosteum (Figure 3-49). The scalp flap is elevated through the subgaleal plane, remaining superficial to the periosteum. Brisk hemorrhaging will occur from the cut edges of the scalp and should be promptly controlled. Achieving elevation of the flap through the subgaleal plane, remaining superficial to the periosteum, is very easy. Hemostasis is secured by suture ligating or electrocoagulating the bleeding from the cut edges on both sides.
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Figure 3-49 The tumor is excised in the usual fashion.




The flap is reflected laterally, showing its proximal mobilization up to the vascular pedicle near the pinna (Figure 3-50). Meticulous attention should be given to preserving the feeding vessels, which in this case are the superficial temporal artery, the posterior auricular artery, and a branch of the occipital artery. The periosteum of the entire scalp is kept intact. The flap is now rotated both anteriorly and inferiorly to cover the surgical defect (Figure 3-51). The anterior end of the scalp flap should be adequate to match the lower border of the surgical defect. Closure is performed first with 3-0 chromic catgut interrupted subcutaneous sutures. Once the lower border of the surgical defect is completely closed, the remainder of the scalp on the left-hand side is mobilized and appropriate spacing sutures are placed to match the convex medial edge of the scalp flap to the concave edge of the remaining scalp. These sutures are under some tension, but the scalp is vascular enough to handle this tension with no difficulty. Even spacing of sutures distributes the tension throughout the incision, which is closed primarily (Figure 3-52). A Penrose or a suction drain is inserted. Pressure dressings are applied over the entire head. Minimal drainage is to be anticipated, and the drainage tube can be removed in approximately 48 to 72 hours. Sutures from the scalp are left for approximately 10 days and then removed in several stages to avoid disruption of the wound, which may have been closed under tension.





[image: image]

Figure 3-50 The flap is reflected laterally.
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Figure 3-51 The flap is rotated both anteriorly and inferiorly to cover the surgical defect.
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Figure 3-52 Even spacing of sutures distributes the tension throughout the incision, which is closed primarily.




The postoperative appearance of the patient approximately 6 months after surgery is shown in Figure 3-53. Excellent coverage of the surgical defect has been achieved near the hairline without any significant functional or aesthetic deformity.
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Figure 3-53 The postoperative appearance of the patient approximately 6 months after surgery.




Advancement rotation scalp flaps are very satisfactory for most defects of the anterior scalp. However, if these defects are of significant size, then primary closure of the donor site is not possible and a split-thickness skin graft is necessary in the occipital region.


Extensive cutaneous malignancies of the scalp, particularly those that are either adherent to the calvarium or invade the calvarium, require major composite resections, including craniectomy and even excision of the dura to accomplish a satisfactory resection (Figure 3-54). Such resections often are undertaken with multidisciplinary surgical teams, including head and neck surgeons, neurosurgeons, and microvascular/plastic surgeons. Surgical defects in patients such as the ones described in this section will require repair of the dura, calvarium, and a composite microvascular free flap such as the rectus abdominis or the latissimus dorsi flap to reconstruct the defect. Details of such procedures are described in Chapters 6 (Skull Base) and 17 (Reconstructive Surgery). Another patient with an extensive basal cell carcinoma of the scalp invading the forehead and orbit is shown in Figure 3-55. This patient required a cranio-orbital resection with reconstruction using a rectus abdominis free flap. The details of her operative procedure are discussed in Chapter 6.
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Figure 3-54 Locally advanced squamous cell carcinoma of the scalp.
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Figure 3-55 Extensive basal cell carcinoma of the scalp invading the orbit.











Free Flap


Tumors of the scalp that either involve the periosteum or show erosion of the outer cortex of the calvarium require three-dimensional resection with underlying bone. Resection of the outer table is indicated if no gross invasion of the bone has occurred. Defects following resection of the outer table of the calvarium can be reconstructed either with a rotation flap of the scalp and a skin graft at the donor site of the rotated scalp flap or with a free flap. A full-thickness craniectomy is required if bone invasion has occurred. Cranioplasty and a free flap are necessary for reconstruction of such defects that exceed 3 to 4 cm in diameter.


The patient shown in Figure 3-56 had a slowly enlarging tumor of 6 years’ duration on the forehead at the level of the hairline. The tumor had been slowly enlarging, and a biopsy confirmed that it was a dermatofibrosarcoma protuberans. The patient had undergone an attempted excision of this tumor and skin graft repair elsewhere. However, all the margins of resection, both peripheral as well as deep, were positive for tumor. At that point, the patient was referred for definitive resection and reconstruction (Figure 3-57). The plan of surgery at this juncture was to achieve a three-dimensional resection with generous peripheral and deep margins, which required resection of the pericranium and outer table of the calvarium.
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Figure 3-56 Dermatofibrosarcoma protuberans of the scalp.
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Figure 3-57 Attempted excision and a skin graft for the patient in Figure 3-56 were unsatisfactory because of positive peripheral and deep margins.




The surgical defect in this patient was repaired with use of a latissimus dorsi muscle free flap with microvascular anastomosis of its vascular pedicle to the superficial temporal artery and its accompanying vein. The transposed free muscle flap was covered with a split-thickness skin graft. The technique of muscle transfer with a split-thickness skin graft avoids the excessive bulk of soft tissue (subcutaneous fat) that is associated with a myocutaneous flap. The postoperative appearance of the patient 6 months after surgery shows excellent healing of the surgical site with very little if any aesthetic deformity (Figure 3-58).
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Figure 3-58 The final postoperative result at 1 year for the patient in Figure 3-56 after complete resection and reconstruction with a latissimus dorsi free flap and a split-thickness skin graft.




Postoperative follow-up of this patient requires careful surveillance of the surgical site, because local recurrence is a feature of dermatofibrosarcoma protuberans in spite of wide resection.












Excision Lesions on the Nose and Reconstruction of Surgical Defects






Full-Thickness Skin Graft


The basic principles of reconstruction of cutaneous defects on the nose require a thorough understanding of the anatomy of the nasal aesthetic subunits to facilitate appropriate excision and reconstruction. The cutaneous surface of the nose is divided into several aesthetic subunits, shown in Figure 3-59. The most cephalad part of the nose, also called the root of the nose, encompasses a subunit extending from the medial aspect of the eyebrow from one side to the other. The middle third of the nose is divided into the dorsum and lateral walls, and the lower third of the nose is divided into the tip of the nose, the alar subunit, and the columella. Excision of any lesion involving any part of the cutaneous surface of the nose therefore should include consideration of these subunits in planning not only the excision but also repair or reconstruction. If the nasal aesthetic subunits are not considered in treatment planning, the aesthetic result is not optimal.





[image: image]

Figure 3-59 Aesthetic subunits of the nose.








Lateral Aspect of the Nose


The operative technique described in this section is for a patient who presented with Hutchinson’s melanotic freckle on the left side of the nose (Figure 3-60). The procedure is performed with the patient under general anesthesia. It is vital to estimate carefully the size of the surgical excision before embarking on the operative procedure. Good lighting and occasional optical magnification are necessary when examining subtle skin lesions such as this one to accurately assess the extent of the tumor and the desired excision. Difficulties in estimating the extent of the excision often are encountered in patients who present with lentigo maligna or morpheaform basal cell carcinomas. The desired extent of the excision is marked out with a skin marking pen, and its dimensions are measured (Figure 3-61). If possible, a paper template of the anticipated surgical defect should be obtained to outline the size of skin graft required. The surgical defect should not be considered final, however, until after frozen sections have been obtained from the margins of the surgical excision to ensure the adequacy of the resection.
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Figure 3-60 A patient with Hutchinson’s melanotic freckle on the left side of the nose.
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Figure 3-61 The desired extent of the excision is marked with a skin marking pen.




The ideal donor site is the skin of the supraclavicular region for a defect of this size. A transverse elliptical incision is made of the desired dimensions (larger than the anticipated defect) in the loose skin in the supraclavicular fossa posterior to the sternomastoid muscle (Figure 3-62). The skin is incised with a scalpel through its full thickness but not through the subcutaneous fat or platysma. A scalpel and fine skin hooks are used to harvest the full-thickness skin graft, remaining just deep to the dermis (the so-called “white layer” of the skin). No fat should be retained on the skin graft, and attention should be paid to remain in the same plane of subdermal dissection so the thickness of the graft is uniform. If any fat deposits are harvested inadvertently on the skin graft, they should be excised. The skin graft is preserved in a wet sponge soaked with saline solution. The resulting defect at the donor site is closed primarily in two layers after adequate hemostasis is obtained. If the skin graft is larger than 3 cm at its widest point, some tension will be present on the suture line, and it may be necessary to undermine the skin edges to facilitate closure. However, this part of the skin of the neck will heal adequately in spite of some tension on the suture line. When such tension is present, the sutures on the skin should be left in place for approximately 2 weeks.
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Figure 3-62 A transverse elliptical incision is made in the loose skin in the supraclavicular fossa to harvest a full-thickness skin graft.




Attention is now focused on the site of tumor excision. A skin incision is made with use of a number 15 scalpel through the previously marked outline, circumferentially through the full thickness of the skin, but remaining superficial to the nasal cartilage. Brisk bleeding from the skin incision is to be anticipated because of the rich blood supply of nasal skin. Fine, sharp hooks and suction with a Frazier suction tip are used to keep the area of advancing surgical excision dry. Once an edge of the skin is elevated, the remainder of the dissection proceeds, using needle-tip electrocautery to give a precise plane of excision without causing excessive charring or burning of tissues (Figure 3-63). Application of adequate traction on the surgical specimen with the skin hook is important because it will provide a uniform plane of excision remaining deep to the dermis and the soft tissues but over the cartilage. Bleeding is to be anticipated from branches of the nasolabial artery and the subdermal plexus of vessels. In general the hemorrhage can be controlled with electrocautery, but ligation of the branches of the nasolabial artery occasionally may be necessary.
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Figure 3-63 The skin lesion is excised with electrocautery, remaining superficial to the nasal cartilages.




After the surgical specimen is excised and complete hemostasis is achieved, several frozen sections are obtained from the margins of the surgical defect to ensure the adequacy of the excision (Figure 3-64). A frozen section also is obtained from the depth of the surgical field as its deep margin. Once the adequacy of the surgical excision is confirmed by the pathologist, the previously harvested full-thickness skin graft is brought to the surgical field and appropriately tailored to fit the surgical defect. A single-layered closure using nonabsorbable suture material is performed, paying meticulous attention to accurate approximation of the skin edge to the full-thickness skin graft (Figure 3-65). Accurate approximation of epidermis to epidermis is of utmost importance for a desirable aesthetic result. Several interrupted skin sutures are applied, and every third suture is left with a long end that will be used to tie a bolster dressing.
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Figure 3-64 Several frozen sections are obtained from the margins of the surgical defect to ensure the adequacy of the excision.







[image: image]

Figure 3-65 The skin graft is sutured with interrupted nonabsorbable sutures.




After the entire skin graft is sutured in place, several stab incisions are made in the center of the graft to drain any serosanguineous material that may accumulate beneath the graft. A bolster dressing is then applied, using Xeroform gauze wrapped over plain gauze. The long ends left on select sutures are now tied over the bolster to keep it taut over the skin graft. The sutures should not be tied too tightly; otherwise, the edges of the skin on the surgical defect will “tent” and cause necrosis or disruption of sutures. Antibiotic ointment is applied at the edges of the suture line.


Postoperatively, some crusting and minor clots are to be anticipated along the suture line, and the area must be cleaned daily to prevent sepsis. Formation of a massive hematoma under the skin graft is unlikely because of the bolster dressing, but occasionally small amounts of a blood clot can accumulate under the skin graft. The bolster dressing should be inspected daily and the suture line should be kept clean with hydrogen peroxide to clear crusts and clots. The bolster dressing is removed on the seventh postoperative day, and the skin graft is left open. Over the next 2 to 3 days, the remaining skin sutures can be removed.


Initially the skin graft may look purplish-blue because of small amounts of underlying hematoma, but as it heals its color will change. Initially the skin graft is quite pale compared with the pinkish skin of the nose because of its minimal capillary vascularity. However, as neovascularization continues to develop, the skin graft takes on an essentially normal color, similar to that of the nasal skin. The postoperative appearance of the skin graft in this patient at 6 months is shown in Figure 3-66. Because sensations are absent on this skin, the patient must avoid trauma to prevent ulceration and infection. The aesthetic result with a full-thickness skin graft is excellent on the lateral aspect of the nose with no specific donor site deformity.
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Figure 3-66 The postoperative appearance of the skin graft at 6 months.











Tip of the Nose


The patient shown in Figure 3-67 has in situ melanoma on the skin of the nose. Accurate assessment of the extent of the lesion often requires optical magnification with a hand lens. The visible boundary of the lesion is shown in Figure 3-68. Planning and excision around the boundaries of the lesion will give a suboptimal aesthetic result. Therefore the extent of the excision should conform to the nasal subunits laterally as well as in a cephalo-caudad direction, even if it requires sacrifice of additional normal skin (Figures 3-69 and 3-70). Surgical excision requires meticulous dissection in a plane between the undersurface of the skin and the nasal cartilages, which is accomplished with a fine-tip electrocautery. The surgical defect shows exposed nasal cartilages (Figure 3-71). A full-thickness skin graft harvested from the supraclavicular region is applied to the surgical defect (Figure 3-72). The full-thickness skin graft should include the “white” dermal layer but does not include any subcutaneous fat. A Xeroform gauze bolster is applied over the skin graft and held in place with tie-over sutures for 1 week. The postoperative appearance of the patient 3 months after surgery shows a well-healed skin graft with restored nasal subunits (Figure 3-73). Further aesthetic improvement is expected with the passage of time.
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Figure 3-67 In situ melanoma of the tip of the nose.
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Figure 3-68 The visible boundary of the lesion is outlined with a skin marking pen.
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Figure 3-69 The extent of the excision laterally to encompass the entire nasal tip up to the alar groove.
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Figure 3-70 The inferior extent of the excision along the margin of the alar subunit.
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Figure 3-71 Surgical defect showing the exposed nasal cartilages.
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Figure 3-72 A full-thickness skin graft is sutured to the edges of the surgical defect.
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Figure 3-73 The early postoperative appearance of the nose.














Excision of Lesions and Reconstruction of Defects on the Nose with Local Flaps






Glabellar “Z” Plasty


A skin lesion located in the center of the forehead is best suited for elliptical excision with primary closure, giving a midline vertical scar. However, when the lesion is off the midline and when an elliptical excision leaves a surgical defect likely to produce forehead asymmetry by primary closure, then a “Z” plasty may be considered. The lesion shown in Figure 3-74 measures 2 × 1.5 cm and is a recurrent basal cell carcinoma. Surgical excision of this lesion is performed in the usual way, going through full thickness of the skin of the forehead but remaining superficial to the underlying frontalis muscle. Adequacy of the surgical resection is confirmed by frozen section of margins. A Z plasty is outlined so that the surgical defect will distribute tension on both sides of the midline equally, leaving a symmetrical forehead with well-balanced eyebrows (Figure 3-75). The skin incision is made through the outlined area and the triangular flaps of skin that are developed at the upper and the lower part of the mobilized area are transposed so that the upper triangle is shifted to the right-hand side and the lower triangle is shifted to the left-hand side to fill the surgical defect. Tension on the suture line of the surgical defect is now distributed in such a way as to balance the forces of traction on both sides of the midline (Figure 3-76).
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Figure 3-74 A recurrent basal cell carcinoma.
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Figure 3-75 A “Z” plasty is outlined so that the surgical defect will distribute tension on both sides of the midline equally, leaving a symmetrical forehead with well-balanced eyebrows.
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Figure 3-76 Tension on the suture line of the surgical defect is distributed in such a way as to balance the forces of traction on both sides of the midline.




Meticulous attention to detail is necessary in closure of the subcutaneous tissues. Fine chromic catgut sutures are taken through the subcutaneous tissue, and the knots are buried. Subcutaneous sutures should be placed so they enter the undersurface of dermis on both sides at the same level to facilitate approximation of the skin edges with fine nylon sutures without tension. No dressings are necessary. Bacitracin ointment is applied to the suture line.


The same patient’s postoperative appearance is shown approximately 1 year later in Figure 3-77. Although the scar is visible, the eyebrows are well balanced and the midline of the forehead is not distorted.
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Figure 3-77 The patient’s postoperative appearance 1 year later.











Glabellar Flap


The glabellar flap is best suited for reconstruction of surgical defects at either the bridge or the upper half of the nose. It is an axial flap that derives its blood supply mainly from the supratrochlear artery but also from the dorsal nasal branches. The flap also can be used for through-and-through defects of the nasal dorsum with a split skin graft on its undersurface. Extreme care must be taken with incisions for this flap. The upper portion of the incision is carried down to the periosteum, proximal mobilization near the pedicle of the flap at the nasofrontal angle is only through the skin, and the deeper dissection on the undersurface of the flap is done bluntly to avoid injury to the supratrochlear vessels. The flap must be outlined longer than is actually necessary. Because the flap is to be turned 180 degrees, some length is lost in rotation, but in spite of this loss of length, it must be rotated without any tension to prevent compromise of its blood supply.


The patient shown in Figure 3-78 had adnexal carcinoma of the skin of the glabellar region, for which she had undergone an open biopsy and attempted excision before presentation. Physical examination showed that the lesion was largely intradermal and subdermal in nature, with ill-defined margins and involvement of the skin extending from the medial aspect of the eyebrow on one side to that of the other. The overall dimension of the lesion was approximately 3 × 3.5 cm. Surgical repair of the defect in this location is best accomplished by an inferiorly based glabellar flap that derives its blood supply from the supratrochlear vessels. The outline of the extent of the excision and the planned flap is shown in Figure 3-79. A grossly adequate margin of normal skin at the periphery of the lesion by inspection and palpation is performed. Frozen sections should be obtained from several margins of the periphery of the surgical defect (Figure 3-80). Once the peripheral margins and the deep margin of the surgical defect are confirmed to be clear by frozen section, the glabellar flap is elevated. The flap is elevated in a full-thickness manner, thus preserving the underlying periosteum and the frontalis muscle fibers. The flap elevation begins at the distal tip of the flap first, with an incision on the left-hand side (the side opposite to the pedicle) first. The incision is deepened through the full thickness of the skin. Blunt dissection is then undertaken to elevate the remainder of the flap well to the right-hand side of the forehead. Blood vessels going to the flap from the left-sided supratrochlear vessels must be divided and carefully ligated. Incision of the right lateral margin of the flap then begins, starting at the tip of the flap and working caudad toward the pedicle based on the left-right supratrochlear vessels. Careful palpation of the pedicle of the flap during mobilization, or better yet, utilization of a Doppler Scanner is recommended to ensure the integrity of the vascular pedicle in the narrow bridge of skin overlying the supratrochlear vessels (Figure 3-81).
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Figure 3-78 Clinical appearance of an adnexal carcinoma in the glabellar region.
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Figure 3-79 Outline of the planned excision and glabellar flap.
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Figure 3-80 Surgical defect after excision of the tumor.
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Figure 3-81 Glabellar flap elevated with blood supply from the right supratrochlear vessels.




Once the flap is elevated, it is rotated caudad to see whether it would fit into the surgical defect without any tension. If excessive tension on the pedicle is noted, then further mobilization of the flap on the right-hand side is undertaken to avoid excessive tension on the pedicle (Figure 3-82). The flap is now appropriately trimmed and sutured to the surgical defect in two layers with (Figure 3-83). The defect at the donor site of the flap is closed in two layers. Mobilization of the forehead on both sides is required to achieve midline vertical closure without any tension.
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Figure 3-82 The flap is rotated 180 degrees.
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Figure 3-83 The flap is trimmed to conform to the surgical defect.




The postoperative appearance of the patient immediately after completion of adjuvant radiation therapy shows excellent coverage of the surgical defect and an acceptable cosmetic result (Figure 3-84).
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Figure 3-84 The appearance of the patient immediately after radiation therapy.




The appearance of the patient approximately 3 months after completion of radiation therapy is shown in Figure 3-85. The skin flap has set well in place with well-balanced eyebrows on both sides and satisfactory coverage of the skin and soft tissue defect at the bridge of the nose. Closure of the donor site leaves an aesthetically acceptable midline vertical scar.
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Figure 3-85 The appearance of the patient 3 months after completion of radiation therapy.




Another patient with multifocal squamous cell carcinoma in the glabellar region who underwent excision and reconstruction with a glabellar flap is shown in Figure 3-86, with an excellent aesthetic result 1 year after surgery.
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Figure 3-86 A, Squamous carcinoma of the glabellar region. B, Plan of excision and reconstruction. C, Postoperative appearance 1 year after surgery.











Sliding Rotation Degloving Nasal Flap


Full-thickness surgical defects of the skin on the front of the lower half of the nose present considerable problems for aesthetic repair. The ideal substitute for the excised skin in this area is the nasal skin itself. The patient shown here has two separate basal cell carcinomas on the skin of her face (Figure 3-87). The basal cell carcinoma on the skin of the upper lip was excised and repaired primarily with an elliptical excision. The lesion on the nose is a deeply infiltrating lesion measuring 2.5 × 2 cm. Although the underlying cartilages are not involved, the lesion has infiltrated through the skin and the underlying soft tissues.
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Figure 3-87 This patient has two separate basal cell carcinomas on the skin of her face.




The plan for surgical excision and reconstruction is outlined in Figure 3-88. The degloving flap is outlined in such a fashion that the incision to mobilize the flap is on the right-hand side along the nasolabial fold going up to the glabellar region. The apex of the flap is in the midline, with its left limb remaining symmetrical to the right limb. The blood supply to this flap is from the left nasolabial artery.
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Figure 3-88 The plan of surgical excision and reconstruction.




Excision of the lesion is performed in the usual way. In this particular patient, a generous amount of underlying soft tissue is excised down to the cartilage and nasal bone (Figure 3-89). An adequate surgical excision is confirmed by frozen section control of margins. The degloving flap is mobilized by extending the incision on the right-hand side along the nasolabial fold up to the apex of the outlined mark. The left limb of the flap is also elevated by an incision beginning at the apex and stopping at the medial margin of the left eyebrow. The flap is elevated to lift it off the nose and nasal bones entirely, and it is mobilized well to the left side of the nose, carefully preserving the left nasolabial artery.
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Figure 3-89 The excision is completed and the flap is elevated.




The flap is now ready for rotation and advancement caudad to fill the surgical defect. The lower corners of the flap at both sides, as previously outlined in the skin markings, are sacrificed and closure of the flap to the surgical defect at the tip of the nose is performed, using interrupted 3-0 chromic catgut subcutaneous buried sutures. The remaining closure of the incision is performed in the usual way so that the defect at the superior end of the flap in the center of the forehead is closed like a “V”–“Y” plasty (Figure 3-90). Closure of the defect at the tip of the nose in the midline is difficult because it significantly lifts the tip of the nose cephalad, and elevation of the tip of the nose in this way gives a “piggy” nose deformity. However, with passage of time the tip of the nose drops to its normal configuration, and the eventual aesthetic result is very acceptable.
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Figure 3-90 The closure of the defect is completed with advancement of the flap.




The postoperative appearance of the patient approximately 18 months later is shown in Figure 3-91. Note that the surgical incision is barely visible, the tip of the nose has dropped down and symmetry of the nares on both sides is restored, and the reconstructed nose has regained its essentially normal configuration. The degloving flap is of limited application for very large defects at the tip of the nose because its arc of rotation is limited. Although the blood supply to the flap is generous, its flexibility to fill the surgical defect is not very good, and therefore extreme caution should be exercised in deciding to use this flap for repair of nasal skin defects. Configuration of the nose in itself is also an important consideration for the application of this flap. For example, a patient with a nose pointing downward with a large hump would not be a suitable candidate.
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Figure 3-91 The appearance of the patient 18 months later.











Nasolabial Flap


The nasolabial flap is an axial flap that derives its blood supply from the nasolabial artery, one of the terminal branches of the facial artery. The width to length ratio can be as much as 1 : 5 in select circumstances. The nasolabial flap is a highly reliable and very versatile flap. It is generally used in reconstruction of surgical defects resulting from excision of skin cancers on the side or the ala of the nose as well as for full-thickness reconstruction of excised nasal ala, philtrum, and columella.






Inferiorly Based Nasolabial Flap


Because the vascular supply of the nasolabial flap is through the nasolabial artery, it would appear logical to have the flap based inferiorly. This flap is ideally suited for small defects of the lateral aspect of the nose in its lower half. The elevated distal part of the flap is rotated downward and anteriorly to fill the surgical defect. However, the length of the flap used in this way is limited because the skin at the root of the nose near the medial canthus is rather tight, and little flexibility is available for closure of the donor site defect.


The site of the surgical excision and the outline of the proposed nasolabial flap are marked in the patient with a basal cell carcinoma on the ala of the nose (Figure 3-92). Appropriate measurements should be taken with a gauge to see that the flap is of adequate length and will rotate without any kink. Even though the flap is required to fill a circular defect, its apex is made triangular to allow primary closure of the donor site defect. Surgical excision of the lesion is performed using electrocautery, and care is taken to save the underlying cartilage.
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Figure 3-92 The site of surgical excision and the outline of the proposed nasolabial flap are marked.




If a through-and-through excision is necessary, elevation of the nasolabial flap in this way is not satisfactory. Once the adequacy of surgical excision is confirmed by histological evaluation of the margins of the surgical defect, then the nasolabial flap is elevated. An incision is made along the previously marked outline of the proposed nasolabial flap. It is important to note that the lateral aspect of the surgical defect becomes the medial edge of the proposed skin flap.


Elevation of the flap is begun superiorly near the apex of the triangular tip. Increasing thickness of the flap is retained as dissection proceeds proximally, so that adequate soft tissue coverage will be available to repair the surgical defect satisfactorily. During this maneuver, however, it is important to note that the flap should remain superficial to the underlying facial musculature. Brisk bleeding from branches of the nasolabial artery is usually encountered, and these vessels require clamping and ligation. Delicate handling of the flap is essential during elevation so that injury to the nasolabial artery is prevented, although sharp dissection is recommended. A sufficient length of the flap should be elevated to avoid any kinking or tension on the suture line.


After elevation of the flap, and securing hemostasis, the flap is rotated anteroinferiorly to fill the surgical defect on the nose. Several interrupted inverting 4-0 chromic catgut sutures are used to secure the flap to the surgical defect. The flap is trimmed appropriately to give it a shape to fit the surgical defect. Before skin closure, the donor site defect is closed by mobilization of the skin of both the cheek and nose, which is approximated with subcutaneous chromic catgut sutures and 5-0 nylon sutures for skin. Skin closure between the skin flap and the nose is performed with use of either 5-0 or 6-0 interrupted nylon sutures (Figure 3-93). If the flap is small, horizontal mattress sutures on both sides are not advisable because they may compromise the axial blood supply of the flap, causing necrosis of the tip. Therefore half-buried sutures, as described by Gillies, are recommended. These sutures begin on the skin of the nose, come through the dermis at the surgical defect, run horizontally through the dermis of the skin flap, and then are brought back out from the dermis and skin of the nose. Thus the knot is on the nose side and the intradermal suture in the skin flap remains parallel to the axial blood supply of the flap. This excellent suture technique is ideal for small flaps with an axial blood supply, such as this patient’s.





[image: image]

Figure 3-93 Skin closure of the surgical defect with rotation of the flap is performed.




Edema of the flap and slight duskiness are not unusual on the first postoperative day. Although the flap may look dusky or bluish, its vascularity is preserved; the discoloration is generally due to venous congestion, but the arterial blood supply of the flap is usually intact. Satisfactory healing of the skin is achieved in approximately 5 to 7 days, when the skin sutures can be removed. Excessive fat retained on the flap will result in a “fat flap” that may require defattening under local anesthesia but is not recommended for at least 6 months to 1 year. If sufficient care is taken to match the thickness of the flap to the thickness of the surgical defect with appropriate excision of excess fat from the flap at the time of the closure, a ”fat flap” complication can be avoided. The postoperative appearance of the patient several months later shows an excellent cosmetic result with very little facial deformity at either the donor site or along the nasolabial skin crease (Figure 3-94).
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Figure 3-94 The postoperative appearance of the patient several months later.











Superiorly Based Nasolabial Flap


Although the axial blood supply of the nasolabial flap is derived from the nasolabial artery, anastomotic communications between the angular branch of the anterior facial artery and vessels coming from the infraorbital foramen provide adequate blood supply to a superiorly based nasolabial flap.


A patient with recurrent basal cell carcinoma involving the lateral aspect of the ala and the nasolabial skin fold is shown preoperatively in Figure 3-95. This lesion was treated previously by electrodesiccation and curettage.
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Figure 3-95 The preoperative appearance of recurrent basal cell carcinoma involving the lateral aspect of the ala and the nasolabial skin fold.




The plan for surgical excision and repair using a superiorly based nasolabial flap is shown in Figure 3-96. An adequate circumferential excision is carried out in the usual way with control of margins by frozen-section studies.





[image: image]

Figure 3-96 The plan of surgical excision and repair using a superiorly based nasolabial flap.




The nasolabial flap is elevated, keeping the medial incision along the nasolabial skin crease (Figure 3-97). The generous amount of fat in the subcutaneous tissue is kept attached to the nasolabial flap for appropriate trimming before closure of the surgical defect.
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Figure 3-97 The nasolabial flap is elevated, keeping the medial incision along the nasolabial skin crease.




The flap is elevated up to its base and is rotated anteromedially to fill the surgical defect. The flap is appropriately trimmed and sutured in two layers with 4-0 chromic catgut interrupted subcutaneous sutures and 6-0 nylon half-buried skin sutures (Figure 3-98). The donor site is closed primarily with advancement of the skin edges.
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Figure 3-98 The flap is appropriately trimmed and closed in two layers.




A photograph of the patient taken 1 year later shows an excellent aesthetic result achieved by the superiorly based nasolabial flap for repair of a lateral alar defect (Figure 3-99). The nasolabial fold skin crease is maintained in its normal position without any aesthetic deformity at the donor site.
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Figure 3-99 The appearance of the patient 1 year later.











Superiorly Based Nasolabial Flap for Reconstruction of the Ala


Skin carcinomas of the ala that involve the alar cartilage but not the underlying mucosa can be excised with the cartilage, carefully preserving the underlying mucosa. In such situations the nasolabial flap provides an excellent choice for repair of the alar defect.


A patient with basal cell carcinoma of the skin of the ala that is adherent to the alar cartilage is shown in Figure 3-100. The underlying mucosa is intact. Surgical treatment required a circumferential excision, including the free edge of the ala at the mucocutaneous junction and the alar cartilage, preserving the underlying mucosa. The nasolabial skin flap is outlined along the nasolabial skin crease with its pedicle based superiorly.
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Figure 3-100 Basal cell carcinoma of the skin of the ala adherent to the alar cartilage.




The surgical defect is shown in Figure 3-101. The mucocutaneous junction forms the lower margin of the surgical specimen. After ensuring adequacy of the excision by frozen section study of margins of the surgical defect, the nasolabial flap is elevated and rotated anteriorly and medially to fill the surgical defect. The flap is trimmed as necessary to obtain a satisfactory contour. A suture line between the lateral edge of the skin flap and the mucosa reconstituted the free alar margin in this patient (Figure 3-102). The skin flap had to be rotated anteriorly and an angulation in its long axis required an excision of a small wedge in its middle third. The donor site defect is closed primarily by appropriate mobilization.
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Figure 3-101 The surgical defect with excision of the ala to the alar groove, including the alar cartilage but sparing the mucosa of the nasal vestibule.
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Figure 3-102 A suture line between the lateral edge of the skin flap and the mucosa reconstituted the free alar margin.




The postoperative appearance of the patient approximately 6 months later shows very satisfactory reconstruction of the alar defect (Figure 3-103).
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Figure 3-103 The postoperative appearance of the patient 6 months later.











Nasolabial Flap Reconstruction for Through-and-Through Defect of the Alar Region


A patient with a recurrent basal cell carcinoma involving the skin of the ala and through the alar cartilage and nasal mucosa into the nasal vestibule is shown in Figure 3-104. The lesion previously had been treated by electrodesiccation and curettage on two occasions.





[image: image]

Figure 3-104 Recurrent basal cell carcinoma involving the skin of the ala, the alar cartilage, and the nasal mucosa.




A plan of surgical excision requiring a through-and-through resection of the ala of the nose, including the underlying mucosa, and a proposed nasolabial flap for reconstruction of the surgical defect that would provide external and inner lining is shown in Figure 3-105.
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Figure 3-105 Outline of the extent of surgical resection and the nasolabial flap for reconstruction of the surgical defect, which will provide external and inner lining.




The excision is completed, showing a through-and-through defect. The superiorly based nasolabial flap is elevated (Figure 3-106). The flap is elevated lateral to the nasolabial crease, with a generous amount of fat on the undersurface.
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Figure 3-106 The superiorly based nasolabial flap is elevated.




The distal quarter of the flap is completely defatted, leaving only the skin and dermis behind. The tip of the flap is now turned over itself to provide for inner lining and the free edge of the ala, and it is maintained in this inverted fashion with use of interrupted chromic catgut sutures (Figure 3-107). The entire distal part of the flap is now brought into the surgical defect and sutured in three layers. The skin of the tip replacing the mucosa is sutured to the mucosa of the nasal vestibule with interrupted chromic catgut sutures, and subcutaneous sutures set the flap in the surgical defect. The skin closure is performed with interrupted fine nylon sutures (Figure 3-108).
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Figure 3-107 The tip of the flap is turned over itself to provide the inner lining and free edge of the ala. It is maintained in this inverted fashion with use of interrupted chromic catgut sutures.
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Figure 3-108 The skin closure is performed with interrupted fine nylon sutures.




The postoperative appearance of the patient 18 months after surgery following minor revision for defattening of the flap is shown in Figure 3-109. The nasolabial flap used in this way is ideal for repair of a through-and-through defect of the alar region of the nose. The flap is folded over itself to replace the free edge of the ala, and aesthetically it is quite acceptable (Figure 3-110). Cartilage support is usually not necessary unless the alar defect extends from the tip of the nose to the region of the nasolabial crease.
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Figure 3-109 The postoperative appearance of the patient 18 months after surgery following minor revision for defattening of the flap.
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Figure 3-110 The flap is folded over itself to reconstruct the free edge of the ala. Aesthetically, it is quite acceptable.

















Rhinectomy and Reconstruction/Nasal Prosthesis


Extensive cutaneous tumors of the lower third of the nose with invasion of the nasal cartilages and/or the nasal septum, floor of the nasal cavity, or the premaxilla require extensive operations, including a partial or complete amputation of the nose (rhinectomy) and rehabilitation. Surgical rehabilitation in this setting is one of the most complex operative undertakings, requiring multiple surgical procedures and multistaged refinements to achieve a satisfactory outcome.


The patient shown in Figure 3-111 had locally extensive and invasive squamous cell carcinoma of the columella of the nose with invasion of the tip of the nose and ala of the nose on both sides, requiring amputation of the distal third of the nose in a monobloc fashion. The surgical defect on the operating table shows resection of the tip and ala of the nose as well as of the distal septum and columella (Figure 3-112). One year after surgery and postoperative radiation therapy, the rhinectomy defect shows significant aesthetic deformity (Figure 3-113). Reconstruction of the distal third of the nose in this patient required 11 surgical procedures of varying degrees of magnitude, including initial free tissue transfer and multistaged reconstructive efforts to achieve the optimal aesthetic outcome (Figure 3-114). Surgical finesse of this nature is achieved only in the hands of expert reconstructive surgeons specializing in functional and aesthetic nasal reconstructive surgery.
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Figure 3-111 Locally extensive carcinoma of the columella of the nose.
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Figure 3-112 The surgical defect on the operating table. A split-thickness skin graft is used for temporary coverage of the defect.
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Figure 3-113 The postoperative appearance of the patient 1 year after surgery and radiation therapy indicates extensive cosmetic deformity.
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Figure 3-114 The patient’s postoperative appearance after multiple reconstructive procedures 3 years after the rhinectomy.




Most patients requiring rhinectomy, however, undergo immediate and acceptable rehabilitation with the use of a nasal prosthesis. The patient shown in Figure 3-115 had a massive adnexal carcinoma arising from the distal third of the nose with invasion of the dorsum, septum, and columella of the nose as well as the premaxilla and upper lip. A total rhinectomy and premaxillectomy were necessary to encompass resection of the entire tumor. This patient required postoperative radiation therapy to enhance local control. The appearance of the surgical defect approximately 6 months after surgery and the completion of radiation therapy shows a significant aesthetic deformity (Figure 3-116). A nasal prosthesis was fabricated to accomplish aesthetic rehabilitation of this massive defect. The prosthesis is made of soft Silastic material, and appropriate coloring is performed to achieve an acceptable color match with facial skin (Figure 3-117). Rehabilitation of rhinectomy defects with a prosthesis is the most expeditious way of achieving aesthetic rehabilitation of such massive defects. The prosthesis is retained in position either with glue applied to the skin at the periphery of the defect or by placement of osseointegrated implants into the nasal process of the maxilla, the nasal bones, or the hard palate and use of magnets in the prosthesis.
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Figure 3-115 Extensive recurrent squamous cell carcinoma of the skin of the nose with invasion of the ala, septum, and nasal bones.
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Figure 3-116 The patient’s postoperative appearance after total rhinectomy and postoperative radiation therapy.
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Figure 3-117 A nasal prosthesis offers excellent cosmetic rehabilitation.














Rhomboid Flap


The versatile, geometric rhomboid flap was described by Limberg, a mathematician. It can be used in many areas of the body and provides satisfactory closure of surgical defects, particularly in patients with lax skin. The rhomboid flap is an excellent random flap with a high degree of reliability in spite of the dependence of the blood supply to the flap from a random subdermal vascular network. Because no identifiable vessels are included in the pedicle of the flap, the length-to-width ratio of the flap should not exceed 2 : 1.






Rhomboid Flap Reconstruction of a Lateral Nasal Defect


The patient shown in Figure 3-118 had a squamous cell carcinoma of the skin of the face at the junction of the lateral nasal wall and the infraorbital region of the skin of the cheek. The lesion measured approximately 1.2 cm in diameter. The planned extent of excision and the outline of the rhomboid flap are shown in Figure 3-119. Full-thickness resection of the tumor in all three dimensions is undertaken. Frozen sections are obtained from the peripheral as well as deep margins of the surgical defect. After ensuring the adequacy of the resection, the rhomboid flap is elevated and rotated in the surgical defect to achieve coverage of the defect and primary closure of the donor site.
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Figure 3-118 Squamous cell carcinoma of the lateral aspect of the nose.
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Figure 3-119 Outline of the excision and the rhomboid flap.




The postoperative appearance of the patient approximately 6 months after surgery shows excellent primary healing of the flap in the surgical defect with minimal aesthetic deformity (Figure 3-120). A frontal view of the patient’s face shows excellent aesthetic results with maintenance of bilateral facial symmetry as shown in Figure 3-121.
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Figure 3-120 The postoperative appearance of the patient approximately 6 months after surgery.
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Figure 3-121 Frontal view showing restoration of facial symmetry.














Rhomboid Flap Repair for a Defect of the Cheek


A patient with morpheaform basal cell carcinoma of the skin of the left cheek is shown in Figure 3-122. A biopsy of this tumor had been performed for confirmation of tissue diagnosis. Note the hypopigmentation and very ill-defined margins of the morpheaform basal cell carcinoma outlined by a red pencil mark to show the clinically appreciable extent of the disease. Although one can consider Mohs micrographic surgery in a situation such as this, adequate surgical resection with frozen-section control of the margins and immediate reconstruction can be undertaken safely as a single-stage operative procedure. The extent of the surgical resection required for this lesion is outlined, along with a posteriorly based rhomboid flap (Figure 3-123). Surgical excision of this lesion required wide excision around the visible and palpable margins of the tumor and was controlled by frozen section of all the margins of the surgical specimen. The flap is elevated only after negative margins are secured by frozen-section control (Figure 3-124). The flap is elevated enough to permit its easy rotation to fill the surgical defect. A two-layered closure is performed to avoid tension on the suture line (Figure 3-125). The postoperative result several months after surgery shows an excellent cosmetic result with minimal deformity at the donor site. The surgical scars merge with the facial skin lines and provide an excellent aesthetic result (Figure 3-126).
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Figure 3-122 A morpheaform basal cell carcinoma of the cheek.
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Figure 3-123 The outline of the surgical excision is marked with a posteriorly based rhomboid flap.
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Figure 3-124 The surgical defect.
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Figure 3-125 Rhomboid flap closure.
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Figure 3-126 The postoperative appearance of the patient 1 year after surgery.











Mustardé Advancement Rotation Cheek Flap


Surgical defects in the infraorbital region and medial part of the cheek are best suited for repair with use of a Mustardé flap. The major blood supply of this skin flap is from the terminal branches of the facial artery.


A patient with a Hutchinson’s melanotic freckle and in situ melanoma presenting on the skin of the cheek in the infraorbital region is shown in Figure 3-127. The outline of the anticipated surgical defect and the Mustardé flap is shown in Figure 3-128. The superior margin of the surgical defect and the Mustardé flap are kept as close to the tarsal margin as possible. Excision of the tumor is completed, preserving the orbicularis oculi and its nerve supply (Figure 3-129). The skin incision is completed for elevation of the Mustardé flap. The superior aspect of the incision is carried cephalad toward the temple so that the tension along the suture line draws the lower lid cephalad. This procedure prevents drooping of the lateral canthus of the eye. The incision is then carried into the preauricular skin crease, and if additional mobilization is necessary, it can be extended into the retroauricular region like a bilobed flap. The skin flap is elevated superficial to the parotid gland, carefully preserving the blood supply in the subcutaneous tissues. Sufficient mobilization of the flap up to the angle of the mandible is often necessary to avoid tension on the suture line. Mobilization of the skin of the forehead and temporal region also may be needed to facilitate closure. The flap is now rotated anteromedially to cover the surgical defect. Absorbable inverting interrupted subcutaneous sutures are placed to minimize tension on the skin closure. Because a discrepancy usually exists between the length of the elevated flap and the surgical defect, skin sutures must be appropriately spaced to achieve even closure (Figure 3-130). The postoperative appearance of the patient approximately 9 months later shows an excellent aesthetic result (Figure 3-131).
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Figure 3-127 Hutchinson’s melanotic freckle and in situ melanoma presenting on the skin of the cheek in the infraorbital region.
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Figure 3-128 The plan for surgical excision and outline of the Mustardé flap.
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Figure 3-129 Excision of the tumor is completed, preserving the orbicularis oculi and its nerve supply.
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Figure 3-130 Sutures must be appropriately spaced to provide even closure.
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Figure 3-131 The postoperative appearance of the patient 9 months later.











Bilobed Flap


The bilobed flap is a random flap that is an excellent choice for coverage of various surgical defects throughout the body. The flap can be used very effectively on skin defects of the face and the neck, especially those overlying the zygoma and the buccinator muscles. This flap works best in patients who have lax skin, providing easy rotation of the flap and minimal donor site deformity.


The patient shown in Figure 3-132 has a recurrent basal cell carcinoma involving the skin and subcutaneous tissues but not the underlying buccinator muscle. The area of skin at risk around the tumor measures approximately 5 cm in diameter. The plan of surgical excision and reconstruction using a bilobed flap is outlined in Figure 3-133. A circular disk of skin measuring 5.5 cm is outlined around the ulcerated lesion for surgical excision. The bilobed flap is also outlined, using skin of the lower part of the cheek and the upper part of the neck for rotation cephalad to cover the surgical defect, with closure of the donor site along the upper skin crease in the neck.
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Figure 3-132 Recurrent basal cell carcinoma involving the skin and subcutaneous tissues of the cheek.
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Figure 3-133 The plan of surgical excision and reconstruction with use of a bilobed flap.




The surgical excision is completed, with the defect exposing the zygoma in the upper part of the surgical field and the buccinator muscle, as well as other facial muscles in the lower part of the defect (Figure 3-134). Adequacy of the surgical resection is confirmed by frozen section of margins from both the periphery and depth of the surgical defect. The buccal branch of the facial nerve had to be sacrificed because of its proximity to the undersurface of the tumor.
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Figure 3-134 The surgical excision is completed; the defect exposes the zygoma in the upper part of the surgical field and the buccinator muscle as well as other facial muscles in the lower part of the defect.




The bilobed flap is elevated superficial to the facial musculature, but all the subcutaneous fat is kept on the flap (Figure 3-135). The second lobe of the flap has a triangular apex to facilitate closure of the donor site. This portion will be excised when the flap is rotated. The flap is elevated posteriorly far enough to allow rotation without tension.
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Figure 3-135 The bilobed flap is elevated superficial to the facial musculature, but all the subcutaneous fat is kept on the flap.




The flap is now rotated cephalad so that the first lobe of the bilobed flap fills the surgical defect at the site of excision while the second lobe fills the defect created by the first lobe (Figure 3-136). The surgical defect in the upper part of the neck created by the second lobe is closed primarily by mobilization of the skin of the neck. Interrupted absorbable sutures are used for subcutaneous closure to distribute tension and accurately set the flap in the surgical defect (Figure 3-137). The triangular apex of the second lobe is excised, and subcutaneous sutures are placed at this point. Mobilization of the neck skin in the lower part allows closure of the donor site defect in the upper part of the neck. A small Penrose drain is inserted and brought out through the posterior aspect of the incision in the neck. Final skin closure using interrupted nylon sutures is shown in Figure 3-138.
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Figure 3-136 The flap is rotated cephalad so the first lobe of the bilobed flap fills the surgical defect at the site of excision, while the second lobe fills the defect created by the first lobe.
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Figure 3-137 Interrupted chromic catgut sutures are used for subcutaneous tissue to distribute tension appropriately and set the flap in the surgical defect accurately.
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Figure 3-138 Final skin closure is performed with interrupted nylon sutures.




The postoperative appearance of the patient approximately 1 month after surgery shows satisfactory closure of the surgical defect with minimal donor site deformity (Figure 3-139).
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Figure 3-139 The postoperative appearance of the patient 1 month after surgery.











Cervical Flap


The cervical flap is a regional cutaneous flap that offers excellent skin color matching for reconstruction of surgical defects in the lower half of the face and the upper part of the neck. The flap is based on the subdermal arterial network of the skin. Therefore the length-to-width ratio of the flap generally should not exceed 3 : 1. The flap can be based laterally or medially, oriented in a transverse or oblique fashion, and rotated up to 180 degrees. A major advantage of the cervical flap is that its incisions allow exposure for neck dissection if required.


The patient shown in Figure 3-140 has a recurrent basal cell carcinoma of the skin of the lower lip adjacent to the commissure of the mouth on the right-hand side. Resection of this tumor required excision of the skin and underlying soft tissues up to the orbicularis oris muscle. An outline of the advancement cervical flap is shown in Figure 3-141. A wedge of the skin of the cheek on the lateral aspect of the surgical defect is excised to permit a satisfactory closure. The cervical flap is elevated superficial to the platysma muscle. Adequate elevation of the flap should be performed to allow satisfactory advancement and closure without tension on the suture line to avoid pulling of the lower lip or the oral commissure. A two-layered closure is performed (Figure 3-142). The postoperative appearance of the patient approximately 4 months after surgery shows satisfactory closure of the surgical defect with minimal aesthetic deformity at the donor site (Figure 3-143).





[image: image]

Figure 3-140 Recurrent basal cell carcinoma of the skin of the lower lip.
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Figure 3-141 The surgical defect and the outline of the cervical flap.
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Figure 3-142 Closure of the surgical defect is performed in two layers.
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Figure 3-143 The postoperative appearance of the patient at 6 months.




Another patient with a desmoplastic melanoma involving the skin, soft tissues, and underlying musculature of the chin is shown in Figure 3-144. Outline of the surgical excision and a transversely oriented cervical flap permits elective neck dissection. Two triangular wedges of skin must be excised to fill the surgical defect and provide satisfactory closure at the donor site.
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Figure 3-144 Desmoplastic melanoma involving the skin and soft tissues of the chin. The plan of surgical excision and reconstruction is outlined.




Surgical excision in this patient is carried down to the underlying mandible because of the depth of tumor infiltration. The platysma is included in the flap to provide additional soft tissue. Meticulous attention should be paid to the dissection, identification, and preservation of the mandibular branch of the facial nerve during elevation of the proximal part of the cervical flap (Figure 3-145). The flap is rotated cephalad and trimmed to fit the surgical defect (Figure 3-146). Closure of the surgical defect is performed in two layers with use of absorbable interrupted inverting sutures for the subcutaneous layer. The donor site defect is closed similarly by mobilization of the skin of the lower part of the neck (Figure 3-147).
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Figure 3-145 The surgical defect with the cervical flap elevated.
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Figure 3-146 The flap is rotated cephalad and trimmed to fit the surgical defect.
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Figure 3-147 The donor site defect is closed in layers.




The postoperative appearance of the patient approximately 10 months after surgery is shown in Figure 3-148. A satisfactory aesthetic result is accomplished in a single-stage procedure for a sizable defect of the skin of the chin. Minor revision and defattening of the flap may be undertaken later to enhance the aesthetic appearance of the patient.
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Figure 3-148 The postoperative appearance of the patient at 10 months.








Cervical Flap Reconstruction of Preauricular Skin and a Soft Tissue Defect


Surgical defects of the skin of the preauricular region as well as composite defects of the skin and underlying parotid gland can be adequately repaired with a posteriorly based cervical flap. The patient shown in Figure 3-149 had a deeply infiltrating squamous cell carcinoma of the skin of the preauricular region with invasion of the underlying soft tissues and the superficial lobe of the parotid gland. The overall area of invasion of the skin and the soft tissues measured approximately 3 × 4.5 cm. Clinically there was no evidence of regional lymph node metastasis; however, with the extent of the primary tumor, the risk of micrometastasis to regional lymph nodes is considerably high. The plan for surgical resection is shown in Figure 3-150. Wide excision of the skin of the preauricular area with a generous margin of skin surrounding the visible and palpable extent of the tumor was planned, in conjunction with superficial parotidectomy and modified neck dissection to include cervical lymph nodes at levels I, II, III, IV, and the apex of the posterior triangle of the neck. A posteriorly based cervical flap is planned along the skin crease of the upper part of the neck. These cervical incisions would permit completion of a modified neck dissection and superficial parotidectomy and thus removal of the primary tumor and regional lymph nodes in a monobloc fashion. The surgical defect following three-dimensional resection of the primary tumor in conjunction with the tragus of the ear and the anterior portion of the cartilaginous auditory canal, as well as superficial parotidectomy and a modified neck dissection, is shown in Figure 3-151. The cervical flap is elevated, and its blood supply is dependent on branches of the postauricular and occipital arteries. It is then reflected laterally, preserving its soft tissue attachment to the underlying sternocleidomastoid muscle, the mastoid process, and the upper end of the trapezius muscle. The flap retains excellent circulation throughout its length, as shown in Figure 3-152. The flap is rotated cephalad to cover the surgical defect. Note that the flap is rotated nearly 160 degrees, leaving an excess fold of skin adjacent to the lobule of the ear (Figure 3-153). Mobilization of the upper and lower skin flaps in the neck permits primary closure of the neck incision. Appropriate trimming of the flap permits satisfactory single-stage closure of the surgical defect. The postoperative appearance of the patient approximately 6 months after surgery shows an acceptable cosmetic result (Figure 3-154). Excess skin (sometimes referred to as a “dog ear”) adjacent to the lobule of the ear can be trimmed later to optimize the aesthetic result.
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Figure 3-149 Advanced squamous cell carcinoma of the preauricular skin with invasion of the parotid gland.
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Figure 3-150 The plan of surgical excision and cervical flap reconstruction.
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Figure 3-151 The surgical field after resection of the primary tumor with superficial parotidectomy and modified neck dissection.
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Figure 3-152 The cervical flap showing excellent perfusion throughout its length.
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Figure 3-153 The flap is rotated cephalad to cover the surgical defect.
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Figure 3-154 The postoperative appearance of the patient after minor revision of the flap.














Free Flap






Excision and Repair of a Large Defect of Facial Skin with a Microvascular Free Flap


Large defects of the facial skin are best repaired with use of a microvascular free tissue transfer. The disadvantages of free tissue transfer are that the color match often is not satisfactory and occasionally the tissue may be too bulky.


The patient shown in Figure 3-155 has recurrent dermatofibrosarcoma protuberans of the preauricular region that requires wide excision of the skin and a superficial parotidectomy. A generous portion of the skin in the preauricular region is excised to accomplish a three-dimensional resection (Figure 3-156). The surgical defect thus created is repaired with a microvascular fasciocutaneous radial forearm free flap. The postoperative appearance of the patient shows a satisfactory reconstruction of this large surgical defect, although the color match is not ideal (Figure 3-157). Dermatologic tattooing can be performed to optimize the aesthetic outcome.
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Figure 3-155 This patient has recurrent dermatofibrosarcoma protuberans of the preauricular region requiring excision and a superficial parotidectomy.
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Figure 3-156 The surgical defect after excision of skin of the preauricular region and the parotid gland to encompass a three-dimensional resection.
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Figure 3-157 The postoperative appearance of the patient. Note the discrepancy in color between the free flap and the face.











Repair of a Through-and-Through Defect of the Nose with an Osteocutaneous Radial Forearm Free Flap


Composite defects of the skin of the nose, its supporting framework, and the underlying mucosa require complex reconstruction. Often repair of such surgical defects using local flaps will entail multiple procedures. Single-stage reconstruction using a composite free flap is desirable to avoid delay in initiating adjuvant treatment.


The patient shown in Figure 3-158 had an extensive squamous cell carcinoma that began on the septum of the nose and invaded the subcutaneous soft tissues and the overlying skin. This patient had not received any previous treatment but had a biopsy performed endoscopically from the nasal septum that confirmed the diagnosis of squamous cell carcinoma. A CT scan shown in Figure 3-159 demonstrates a soft tissue mass arising from the anterior aspect of the septum of the nose with extension to the subcutaneous soft tissues and destruction of the nasal bone on the right-hand side. A through-and-through resection of the upper two thirds of the nose, including the nasal septum and the lateral wall of the nasal cavity on the right-hand side, was performed. Frozen-section analysis of the margins confirmed satisfactory resection of the tumor. The surgical defect shown in Figure 3-160 demonstrates the need to reconstruct multiple structures to achieve a satisfactory result. A composite osteocutaneous radial forearm free flap was harvested with a split radius to provide bony support to the nose, and two islands of the skin flap were created to provide an inner lining and outer coverage. The immediate postoperative appearance of the patient approximately 8 weeks after surgery demonstrates satisfactory reconstruction of the composite nasal defect (Figure 3-161). This patient received postoperative radiation therapy as adjunctive treatment and will require minor revisions to achieve an improved aesthetic appearance.
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Figure 3-158 Widening of the bridge of the nose in a patient with squamous cell carcinoma of the nasal septum.
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Figure 3-159 A computed tomography scan shows destruction of the nasal bone and extension into the overlying soft tissue.
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Figure 3-160 Surgical defect.
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Figure 3-161 The patient approximately 8 weeks after surgery.














Extensive Resections for Advanced Skin Cancers of the Face


Advanced neglected or extensive recurrent skin cancers of the facial area often require three-dimensional composite resections including orbital exenteration, amputation of the nose, maxillectomy, mandibulectomy, and craniofacial or cranio-orbital resection, depending on the location and extent of the tumor. Reconstruction of such massive surgical defects usually requires a composite free flap to provide bulk and surface lining. The patient shown in Figure 3-162 has an extensive squamous cell carcinoma of the skin of the right cheek invading the underlying soft tissues, the anterior wall of the maxilla, and the orbit. A CT scan of the patient demonstrates destruction of the zygoma with infiltration of the periorbital soft tissues (Figure 3-163). Composite resection of the tumor in this patient entailed wide excision of the skin and soft tissues of the right side of the face in conjunction with partial maxillectomy and orbital exenteration. In addition, resection of the zygoma, superficial parotidectomy, and a modified neck dissection were performed. The surgical specimen is shown in Figure 3-164. The surgical defect was repaired with use of a rectus abdominis free flap. The postoperative appearance of the patient approximately 3 months after surgery is shown in Figure 3-165. This patient will require an external prosthesis for the right eye to restore his aesthetic appearance.
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Figure 3-162 Locally advanced squamous cell carcinoma of the right cheek.
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Figure 3-163 A computed tomography scan demonstrates invasion of the orbit.
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Figure 3-164 Surgical specimen.
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Figure 3-165 The patient approximately 3 months after surgery.











Excision of Tumors of the Ear






Surgical Anatomy


The unique anatomy of the external ear (auricle or pinna) requires special consideration when planning resection and reconstruction. The cartilage of the external ear is covered by the overlying skin without any subcutaneous soft tissue or fat. The tightly bound skin of the external ear retracts over the cartilage after resection of any part of the auricle. Skin cancers of the anterior or posterior surface of the external ear infrequently invade the cartilage, and therefore full-thickness resection is rarely required. Reconstruction of a composite surgical defect of skin and underlying cartilage can be accomplished with a full-thickness skin graft supported by underlying skin on the other side of the cartilage. Blood supply to the external ear is from the preauricular and postauricular branches of the external carotid artery. The surface and cross-sectional anatomy of the pinna and external auditory canal is shown in Figure 3-166. Deeply infiltrating tumors with invasion of the underlying bone will require temporal bone resection.
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Figure 3-166 Surface and cross-sectional anatomy of the pinna and external auditory canal.











Excision and Full-Thickness Skin Graft for Cutaneous Malignancies of the Skin of the External Ear


Cutaneous malignancies of the skin of the external ear that do not involve the underlying cartilage can be easily resected in a three-dimensional fashion with the cartilage of the external ear as its deep margin. Reconstruction of the defect with a full-thickness skin graft allows preservation of the shape and contour of the external ear.


The patient shown in Figure 3-167 has a keratinizing squamous cell carcinoma of the external ear, extending up to the lateral aspect of the cartilaginous ear canal. The area of involvement is approximately 2.5 × 3 cm on the anterior surface of the skin of the external ear.
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Figure 3-167 Squamous cell carcinoma of the external ear.




A full-thickness skin graft of appropriate dimensions is harvested from the skin of the supraclavicular region to fit the anticipated surgical defect. The required amount of skin is isolated in an elliptical fashion to match with a skin crease in the lower part of the neck (Figure 3-168). Harvest of the full-thickness skin graft is done meticulously in the subdermal plane, remaining superficial to the subcutaneous fat. This procedure is best accomplished by applying tension to the skin of the graft over the index finger of the operating surgeon and using a sharp scalpel in an oblique fashion, remaining directly in contact with the undersurface of the dermis (Figure 3-169). After harvest of the skin graft, adequate hemostasis is secured by electrocoagulation of fine bleeding points. The skin defect at the donor site is closed in two layers.





[image: image]

Figure 3-168 Outline of a full-thickness skin graft.
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Figure 3-169 The graft is harvested in the subdermal plane.




Excision of the tumor with the underlying cartilage, while preserving the skin of the posterior surface of the external ear, requires dissection in a plane between the cartilage and the skin of the posterior surface of the ear. A number 25 needle is used to infiltrate this plane with saline solution and epinephrine (Figure 3-170). “Hydrodissection” of the tissue plane between the skin and the cartilage elevates the posterior skin over the cartilage and prevents perforation of the posterior skin. This skin will be the surgical “bed” that supplies blood to the full-thickness skin graft.
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Figure 3-170 “Hydrodissection” to elevate the posterior skin off the underlying cartilage.




Excision of the primary tumor now begins with a circumferential incision around the visible and palpable extent of the lesion, with a sufficient margin of normal skin in all directions. Minor but brisk bleeding is encountered from cutaneous blood vessels immediately superficial to the cartilage. This bleeding is easily controlled with electrodessication. The cartilage is incised circumferentially along the skin incision, carefully remaining in the tissue plane between the posterior surface of the cartilage and the skin of the posterior part of the external ear. This dissection is facilitated by the previously created tissue plane achieved by hydrodissection as a result of the injection of saline solution in that tissue plane. Once circumferential incision of the skin and cartilage is completed, elevation of the surgical specimen between the posterior surface of the cartilage and the skin of the posterior surface of the external ear is accomplished with use of a Freer periosteal elevator (Figure 3-171). Removal of the surgical specimen is thus accomplished in a monobloc fashion with satisfactory peripheral margins and the underlying cartilage as the deep margin. The surgical defect shows the undersurface of the posterior skin, which is the bed for receiving the full-thickness skin graft (Figure 3-172).
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Figure 3-171 A Freer periosteal elevator is used to dissect in the plane between the cartilage and posterior skin.
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Figure 3-172 The surgical defect.




The previously harvested full-thickness skin graft is now appropriately trimmed and secured in position with several interrupted 3-0 silk sutures. These sutures are left with long ends to use as tie-over sutures on the bolster to hold the skin graft in position (Figure 3-173). Additional absorbable sutures are applied between the retaining silk sutures to achieve accurate alignment of the edges of the skin graft to the edge of the skin defect. Three to four small incisions are placed through the full-thickness skin graft to “pie crust” the graft and thus provide drainage of serosanguineous collection from below the skin graft. After completing the peripheral sutures of the skin graft, a Xeroform “bolster” dressing is applied over the skin graft and retained in position with the long ends of the silk sutures. This bolster holds the skin graft in place, allowing it to heal (Figure 3-174). The bolster dressing is retained for 7 to 8 days. The silk sutures are removed, and the patient is instructed regarding care of the grafted area.
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Figure 3-173 The skin graft is anchored with long silk sutures.
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Figure 3-174 The bolster is secured with silk sutures.











Wedge Excision of the External Ear


Malignant tumors of the skin of the external ear occasionally invade the underlying cartilage or may even perforate through to present on both sides of the external ear. These lesions require a through-and-through excision of a portion of the pinna to remove the tumor satisfactorily. Surgical defects resulting from excision of up to one third of the vertical height of the pinna are suitable for primary closure by approximating the edges of the surgical defect. The height of the pinna is reduced, but the aesthetic result is acceptable.


The preoperative appearance of the anterior surface of the pinna of a patient with a recurrent basal cell carcinoma that involves the underlying cartilage and mainly presents on the posterior aspect is shown in Figure 3-175. The lesion involves the helix and the underlying cartilage (Figure 3-176).
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Figure 3-175 The preoperative appearance of the anterior surface of the pinna of a patient with a recurrent basal cell carcinoma involving the underlying cartilage, mainly presenting on the posterior aspect.
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Figure 3-176 The lesion involves the helix and underlying cartilage.




The incision for wedge resection is outlined, with the apex of the wedge in the retroauricular skin crease (Figure 3-177). A similar incision is marked out on the anterior aspect of the pinna so that the apex of the surgical defect meets at approximately the same point both anteriorly and posteriorly. Excision is made with a scalpel in a through-and-through fashion (Figure 3-178). A wedge of the pinna is excised, including the skin of the anterior aspect, the cartilage beneath, and the skin of the posterior aspect until both skin incisions meet at the apex of the wedge. After removal of the surgical specimen, brisk hemorrhage is encountered from the dermal vessels, but it is easily controlled by electrocoagulation (Figure 3-179). Once hemostasis is obtained, an extra margin of the cartilage is removed to facilitate skin closure.
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Figure 3-177 A plan for surgical excision is outlined by an incision drawn to resect a wedge of the ear, with the apex of the wedge in the retroauricular skin crease.







[image: image]

Figure 3-178 Excision is made with a scalpel in a through-and-through fashion along the predrawn skin incision.
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Figure 3-179 Brisk hemorrhage from the dermal vessels is easily controlled by electrocoagulation of the bleeding points from the cut edges of the pinna.




The skin edges usually retract over the cartilage immediately after excision of the tumor (Figure 3-180). The extruded portion of the cartilage is excised with use of serrated sharp scissors so that during closure the cartilage ends do not push against each other, causing excessive tension on the suture line (Figure 3-181).
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Figure 3-180 The skin edges usually retract over the cartilage immediately after excision of the tumor.
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Figure 3-181 The extruded portion of the cartilage is excised using serrated scissors.




Closure of the surgical defect is begun by first taking one nylon suture at the margin of the helix from the upper part to the lower part of the surgical defect to provide accurate alignment of the edges of the helix of the pinna (Figure 3-182). This suture is not tied but is held in position and retracted laterally to facilitate skin closure. Both posterior and anterior skin is closed separately. No attempt is made to suture the cartilage ends (Figure 3-183).
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Figure 3-182 Closure of the surgical defect is begun by taking one nylon skin suture at the margin of the helix from the upper part to the lower part of the surgical defect to provide accurate approximation of the edges of the helix of the pinna.
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Figure 3-183 No attempt is made to suture the cartilage ends, so the closure consists exclusively of skin sutures anteriorly and posteriorly.




Bacitracin ointment is applied to the skin edges on the suture line (Figure 3-184). The skin sutures are left in place for approximately 2 weeks to avoid wound dehiscence.
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Figure 3-184 Completed skin closure.




The surgical specimen shows a through-and-through wedge of the pinna encompassing the entire tumor (Figure 3-185).
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Figure 3-185 The surgical specimen shows a through-and-through wedge of the pinna with the skin of its anterior aspect, the underlying cartilage, and the skin of the posterior aspect encompassing the entire tumor.




Larger defects of the external ear after partial or total amputation for more extensive tumors are difficult to reconstruct, and the cosmetic result is seldom satisfactory. Such defects therefore are best restored with use of a prosthesis.



















Chapter 4 Eyelids and Orbit


Although they are relatively rare, tumors that involve the eyelids and orbit are a therapeutic challenge because of the complex anatomy and diversity of pathological processes that occur in this region. A systematic approach to evaluation and management and a thorough understanding of the pathological processes of these tumors are required to optimize outcome. Within the eyelid, benign lesions include cutaneous keratosis and papillomas, inclusion and dermoid cysts, and cysts arising from the obstruction of sebaceous and sweat glands. In addition to these lesions, benign sweat gland tumors such as syringomas, myoepitheliomas, and sebaceous adenomas also can occur in the eyelids. The most frequently seen malignant lesions of the eyelids include basal cell and squamous cell carcinomas, malignant melanomas, Merkel cell carcinomas, and sweat gland and sebaceous gland carcinomas.


Benign processes represent the most common intraorbital tumors. An orbital pseudotumor typically presents with eyelid congestion, chemosis, pain, and visual symptoms. It often can be misdiagnosed as a neoplasm on the basis of both clinical examination and imaging studies (Figures 4-1 and 4-2). The most common malignant tumors involving the orbit are extensions of primary tumors from adjacent structures, including the skin and paranasal sinuses. Primary malignant intraorbital tumors represent a small proportion of cases. Despite their rarity, they comprise a wide spectrum of diseases arising from the nerves and nerve sheaths, extraocular muscles, lacrimal apparatus, orbital bones, and soft tissues, including lipomas, fibromas, hemangiomas, and their malignant counterparts. Overall, the most common malignant tumor in the orbit is malignant melanoma in adults and retinoblastoma in children. Lymphoma and metastatic tumors also can occur in the orbit and need to be included in the differential diagnosis. Clinical examples of some malignant tumors of the eyelid (Figures 4-3, 4-4, 4-5, 4-6, 4-7, and 4-8), conjunctiva (Figure 4-9), and orbit (Figures 4-10, 4-11, and 4-12) are shown here.
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Figure 4-1 Orbital pseudotumor.
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Figure 4-2 Axial computed tomography scan of the patient in Figure 4.1.
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Figure 4-3 Basal cell carcinoma of the lateral canthus.
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Figure 4-4 Advanced squamous cell carcinoma of the lower eyelid with metastasis to the cervical lymph nodes.
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Figure 4-5 Melanoma of the lower eyelid.
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Figure 4-6 Hemangioma of the upper eyelid.
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Figure 4-7 A, Plexiform neurofibromatosis involving the upper eyelid and forehead. B, Coronal computed tomography scan demonstrating intraorbital extension of the tumor.
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Figure 4-8 In situ squamous cell carcinoma in Bowen’s disease of the lower eyelid.







[image: image]

Figure 4-9 Squamous cell carcinoma of the conjunctiva.
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Figure 4-10 Neuroblastoma of the orbit.
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Figure 4-11 Malignant fibrous histiocytoma of the orbit.
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Figure 4-12 Chondrosarcoma of the orbit.








Evaluation


Evaluation of eyelid and orbital tumors centers on an adequate history and physical examination. Orbital neoplasms may cause changes in appearance (such as lid retraction, entropion, ectropion, ptosis, exophthalmos, or a change in the position of the globe) or function (e.g., diplopia, a change in clarity or acuity of vision, or epiphora), and they may evoke localizing symptoms (e.g., pain or pressure). Examination should focus on assessment of the position of the lid and globe, as well as their function. Functional examinations should include assessment of the opening and closing of the lid, extraocular range of motion, pupillary function, vision, and visual fields. Additional studies may be used to look for alterations in ocular pressure or external components (tonometry), the anterior chamber or iris (slit lamp examinations), and the vitreous, retina, or optic disc (funduscopic examinations). The lacrimal system also may be examined to assess for obstruction. In addition, assessment of ocular tumors should include a thorough evaluation of the sinonasal cavity, given the predilection of these tumors for orbital extension.


Radiographic imaging is essential to assess the extent of the tumor within the orbit and extension into the paranasal sinuses, cranial cavity, and infratemporal fossa. A computed tomography (CT) scan is preferred for assessment of bone invasion, whereas magnetic resonance imaging (MRI) is more accurate for defining soft tissue disease and perineural extension. Accurate assessment of invasion of the extraocular muscles and periorbital fat is crucial for surgical treatment planning. The orbital periosteum is a strong barrier to tumor infiltration, and its involvement as demonstrated by imaging studies is an important factor in planning reconstructive surgery to support the globe (Figures 4-13, 4-14, 4-15, 4-16, and 4-17). A positron emission tomography scan often can demonstrate a clinically occult metastatic tumor in the orbit.
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Figure 4-13 Contrast-enhanced computed tomography scan of a patient with a right-sided orbital pseudotumor.
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Figure 4-14 Contrast-enhanced computed tomography scan of a patient with a liposarcoma of the right orbit.
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Figure 4-15 Magnetic resonance imaging scan of a patient with a liposarcoma of the right orbit. A, Coronal view. B, Axial view.
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Figure 4-16 Computed tomography scan of a patient with a leiomyosarcoma of the left orbit.
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Figure 4-17 A, Computed tomography scan of a patient with a chondrosarcoma of the right orbit. B, Magnetic resonance imaging scan of the same patient showing tumor in orbit.











Benign Neoplasms


The vast majority of eyelid and orbital lesions (>80%) are inflammatory or benign neoplasms, and identifying the ones that might be malignant often poses a challenge for head and neck surgeons. Familiarity with common benign conditions that can mimic malignancies facilitates discrimination of malignant processes. In the eyelids, benign conditions such as inflammatory lesions (chalazia), seborrheic keratosis, pilomatrixoma, papillomas, and epidermoid inclusion cysts usually can be differentiated from malignancies by their clinical presentation. Many of these conditions require conservative surgical excision, which can be performed transcutaneously or transconjunctivally, depending on the location of the lesion.


Orbital lesions present a more complex diagnostic conundrum. Because the orbit is a confined space, different lesions in the orbit have similar presentations, including exophthalmos, chemosis, and visual complaints. Imaging often can help differentiate benign from malignant conditions. Orbital pseudotumors include a broad category of nonspecific idiopathic inflammatory lesions in the orbit. These tumors can have a diverse clinical presentation, and their diagnosis is based on a combination of clinical, radiological, and histopathological findings after careful exclusion of specific systemic and local diseases. True benign neoplasms, including neurogenic tumors and hemangiomas, commonly arise from the lacrimal glands, adnexal structures, and soft tissues of the orbit. The management of these lesions is dictated by size, location, and presenting symptoms.









Malignant Neoplasms






Cutaneous Malignancies


Basal cell carcinomas represent the most common eyelid malignancy, accounting for 90% to 95% of all cases, followed by squamous cell carcinomas (5% to 10%) and other malignancies (e.g., melanomas). Because the natural history of these cutaneous malignancies is similar, the management principles are the same as those used at other anatomic locations. Local progression of these cancers may extend to involve the orbit or globe by direct extension or perineural invasion. Squamous cell carcinomas have a higher risk of orbital invasion. Mohs micrographic surgery is effective in controlling small basal cell carcinoma and superficial squamous cell carcinoma of the eyelids, with local control rates >95%. Lesions at the medial canthus and those that have persisted despite previous treatment with surgery are at the highest risk for local recurrence. Local recurrence also is more common in squamous cell carcinoma than in basal cell carcinoma, and it occurs in up to a third of patients. Metastasis to the regional lymph nodes from basal cell carcinoma occurs very rarely unless the tumor is large or has recurred multiple times. Squamous cell carcinomas, deeply invasive tumors, and those with perineural invasion also have a higher propensity of spread to the regional nodes. Surgical treatment of sebaceous gland carcinoma of the eyelids is relatively difficult because of skip areas of involvement. As with squamous cell carcinoma, these tumors may need management of regional lymph nodes, because up to 25% of patients will have nodal metastases.


Malignant melanoma of the eyelids is relatively rare compared with basal cell and squamous cell carcinoma. The pathogenesis of cutaneous malignant melanoma of the eyelids and malignant melanoma of the intraorbital structures is similar, in that they originate from melanocytes in blue-eyed, fair-skinned persons with a history of sun exposure. Surgical management of melanoma involving the skin of the eyelid or tarsal margin is similar to that for other skin cancers. Outcomes depend on the thickness of the lesion. Lesions that are determined to be a Clark’s level [image: image]IV or Breslow thickness [image: image]1.5 mm are associated with a worse prognosis.









Glandular Malignancies


Given the relative abundance of sebaceous glands, it is not surprising that the eyelid is a common site for the development of sebaceous gland carcinomas. These tumors arise from meibomian glands in the tarsus, glands of Zeis in the eyelids, and secretory glands in the caruncle. They can have a varied presentation and often are misdiagnosed, most commonly as a chalazion. Sebaceous gland carcinomas are aggressive neoplasms with a high propensity for local extension. Conjunctival involvement is common (in up to 80% of cases) and can be associated with unilateral blepharoconjunctivitis. These tumors can be associated with multifocal involvement with skip areas, making their management quite difficult. Lymphatic spread can occur in up to 25% of advanced cases. Local progression with extension to the conjunctiva, globe, and orbit is infrequent.


Lacrimal gland neoplasms account for 2% to 5% of all orbital tumors. These tumors are equally divided between benign and malignant neoplasms. These neoplasms usually present with fullness of the upper eyelid and proptosis, and lacrimal fossa lesions often are palpable. Typically these symptoms have a limited effect on extraocular movement until the lesion becomes advanced. The most common benign neoplasms of the lacrimal gland are pleomorphic adenomas. They are similar to salivary tumors in that they can have a heterogeneous radiographical appearance, including the presence of cystic spaces. Adenoid cystic carcinoma is the most common lacrimal gland cancer, accounting for 30% to 40% of cases, followed by carcinoma ex-pleomorphic adenoma, adenocarcinoma, and mucoepidermoid carcinoma. In general, the behavior of these tumors mimics that seen for corresponding salivary gland cancers. For example, adenoid cystic carcinomas have a high propensity for perineural invasion and lung metastasis.









Ocular Tumors


The most common malignant neoplasm of ocular origin in adults is melanoma. Within the orbit, melanocytes reside along nerves and vessels (scleral emissary veins). The highest concentration of melanocytes is in the uveal tract (i.e., the iris, ciliary body, and choroid), which is by far the most common site of origin for primary ocular melanomas. Approximately 50% of all uveal melanomas originate from preexisting pigmented lesions, including oculodermal melanocytosis (nevus of Ota) or ocular melanocytosis. A familial link has been suggested with an autosomal dominant inheritance pattern, but the precise genetic defect has not been identified. The chorioid is the site of origin for approximately 80% of all uveal tract melanomas, typically with visual disturbances as the key presenting complaint. These tumors are pigmented and show a propensity for growth along nerves. The diagnosis can be made by ophthalmoscopy, and the extent of the tumor can be defined by imaging studies.


Primary ocular melanomas have a divergent clinical course compared with cutaneous melanomas. These tumors typically spread hematogenously, primarily to the liver. Management of these tumors has been a subject of considerable debate. Two large-scale prospective randomized trials (the Collaborative Ocular Melanoma Study) have compared treatment options for large and medium-sized melanomas. The trial including large choroidal melanomas showed that the addition of preoperative radiation therapy did not improve patient outcome. A second trial including medium-sized choroidal melanomas showed that I125 brachytherapy was comparable with enucleation, thereby offering an eye-preserving alternative in management. In general, smaller choroidal melanomas also are treated with brachytherapy. Overall survival ranges from >85% for smaller tumors to 70% to 85% for medium-sized tumors and <50% for larger tumors, even with aggressive treatment.


Retinoblastoma is the most common orbital malignancy in children, with approximately 5000 cases occurring annually worldwide. Up to 80% of cases of retinoblastoma are diagnosed before the age of 3 years, with 20% to 30% of cases being bilateral. Immature retinal cells are thought to be the origin of retinoblastomas. Once transformed, retinoblastoma cells replace the retina and other tissues, leading to the common presentation that features discoloration of the pupil (leukocoria or heterochromia) and strabismus (due to the loss of central vision in one eye). Funduscopically, these tumors appear as white to tan-colored lesions with satellites in the subretinal space or vitreous (“seeds”), which can lead to retinal detachment.


The study of familial retinoblastoma has provided valuable insight into cancer pathogenesis. The landmark “two-hit” model proposed by Knudsen suggests that two genetic events are required for the development of retinoblastoma. In the inherited form of the disease, one hit (mutation in the RB1 gene) is present in all cells (germline), and a mutation in the second copy of the RB1 gene is acquired in retinal cells (somatic), leading to their malignant transformation. In contrast, in cases of sporadic retinoblastoma, both hits must occur in a single cell for retinoblastoma to develop. It is for this reason that retinoblastoma develops at a younger age in patients with the inherited form of the disease, with a higher frequency of multifocal and bilateral retinal involvement. The RB1 gene was cloned from children with familial retinoblastoma carrying a deletion at 13q14.2.


The International Classification of Retinoblastoma groups patients into the following categories: A (<3 mm); B (>3 mm or macular or juxtapapillary location or subretinal fluid); C (presence of subretinal and/or vitreous seeds ≤3 mm from the tumor); D (presence of subretinal and/or vitreous seeds >3 mm from the tumor); or E (extensive tumor occupying >50% of the globe or associated with neovascular glaucoma, opaque media from hemorrhage [in the anterior chamber, vitreous, or subretinal space], or invasion of local structures [i.e., the postlaminar optic disc, optic nerve, choroid (>2 mm), sclera, orbit, or anterior chamber]). Unilateral retinoblastoma classified as group A can be effectively treated with cryotherapy or laser photocoagulation. Cases presenting as groups B and C can be treated with either chemoreduction or plaque radiotherapy. In contrast, groups D or E typically require enucleation. Familial retinoblastomas often are discovered early. In contrast, most sporadic retinoblastomas (>75%) appear with advanced disease (group E) and require enucleation.









Orbital Tumors


Rhabdomyosarcomas are the second most common primary intraorbital tumors in children, typically presenting before the age of 15 years. More then 95% of orbital rhabdomyosarcomas are of the embryonal type (especially the botryoid variant). These tumors manifest as retrobulbar masses that can cause effects on the ocular appearance and function by pressure or direct invasion. The presence of two pathognomonic translocations (t(2;13)(q35;q14) or t(1;13)(p36;q14)), resulting in the formation of oncogenic fusion proteins PAX3-FOXO1 (FKHR) and PAX7-FOXO1 (FKHR), respectively, are present in 80% to 85% of cases of embryonal rhabdomyosarcomas and can be identified by molecular-cytologic analyses. In the past, the outcome of patients with rhabdomyosarcoma was quite poor despite aggressive treatment. The findings from four consecutive Intergroup Rhabdomyosarcoma Study Group (IRSG) cooperative trials have significantly enhanced outcome, especially for patients with locoregionally advanced disease. These trials have helped define a risk-adapted treatment strategy based on the histological subtype, primary site, extent of disease (International Society of Pediatric Oncology [SIOP] stage, International Union Against Cancer [UICC] stage, or IRSG stage), and extent of resection. All patients with rhabdomyosarcoma require chemotherapy, and surgical excision of the primary tumor is recommended whenever possible if it does not cause major functional or cosmetic deficits. When complete excision of the tumor is not possible, adjuvant radiotherapy is recommended, with the dose modified on the basis of chemotherapeutic treatment response. A 5-year survival rate >70% has been achieved in recent trials for patients with localized rhabdomyosarcoma. However, the outcome for patients with metastatic disease remains poor.


Other tumors of the orbit include those arising from soft tissues and bone such as liposarcomas, malignant schwannomas, hemangiopericytomas, chondrosarcomas, and osteosarcomas. However, these tumors are rare, and the general principles of management are the same as those for such tumors that appear elsewhere in the body.









Other Tumors Invading the Orbit


Invasion of the orbit by local extension from malignancies of the paranasal sinuses, skin, and nasopharynx form the most common malignancies involving the orbit. These tumors include diverse histopathological entities such as squamous cell carcinomas, minor salivary gland carcinomas, sinonasal undifferentiated tumors, esthesioneuroblastomas, sarcomas, and lymphomas. Management of the orbit in these cases depends on the overall stage of the tumor, the extent of orbital invasion, and available treatment alternatives. In general, for patients for whom definitive surgery is planned, orbital contents may be preserved if the tumor does not penetrate the periorbita.












Treatment






Radiation Therapy


As with other anatomic sites, the treatment of eyelid and orbital neoplasms is dictated by tumor type, location, extent, and patient factors. Although surgery is the mainstay for most primary eyelid malignancies, radiation may be used in selected cases. Because radiation to the upper eyelid can incur a small risk of corneal ulceration/irritation, excision is preferred for amenable tumors. To minimize injury to the cornea, lens, and lacrimal gland, a gold-plated lead eye shield generally is used. However, tungsten eye shields provide better protection from electrons than do lead shields and are preferred. Radiation with a treatment dose of 60 Gy offers excellent local control in >90% of patients with small cutaneous malignancies of the eyelids. As the size of the lesion increases, the anticipated disfigurement of surgery versus a lower local control rate of radiation should be weighed when deciding on a treatment modality. Larger lesions (>4 cm) are best treated with surgery followed by postoperative radiation.


The use of radiation in the periorbital and intraorbital regions requires special considerations because of the high radiosensitivity of structures in the anterior and posterior orbital chambers. Radiation planning for orbital tumors always should attempt to exclude the cornea, lens, and pituitary gland. Intensity-modulated radiation therapy or a proton beam plan can help exclude extraorbital normal structures while maintaining therapeutic efficacy.


Both brachytherapy and charged-particle radiation with helium ions or protons have been used effectively to treat uveal melanomas. Brachytherapy delivers a tumoricidal dose of 70 to 100 Gy to the tumor apex. A margin to include the thickness of the sclera (~1 mm) along with an additional mm of tumor thickness is planned. A 2-mm margin surrounding the perimeter of the tumor also is included in the treatment field. The optimal dose rate has not been clearly defined; most treatment is delivered during a period of between 4 and 7 days. More recent experience suggests that the optimal minimal tumor dose rate is likely between 0.7 and 1 Gy per hour using episcleral plaques. The 5- and 10-year local recurrence rates are 11.5% and 15.8%. More than 2000 patients with uveal melanomas have been treated with protons at the Harvard cyclotron. The prescribed dose in their series is 70 Cobalt Gray Equivalent in 5 fractions over 7 to 10 days. The 5- and 15-year local control rates are 97% and 95%. Results with helium ion therapy have been similar to those described for protons.









Surgical Treatment


Surgical treatment planning for excision of malignant lesions of the eyelids must include an appropriate plan for reconstruction of the surgical defect. Most lesions of the upper or lower eyelid can be repaired with use of local tissues. However, more advanced lesions require complex reconstructive procedures. The important issues in reconstructive surgery of the eyelids include prevention of exposure keratopathy resulting from the inability to close the eyelids; inadequate drainage of the lacrimal secretions, leading to epiphora; eversion or exposure of the conjunctiva, leading to traumatic conjunctivitis; and impairment of peripheral visual fields because of excessive closure of the palpebral fissure. For more complex reconstructions, the reader is advised to consult more detailed textbooks of oculoplastic surgery. Complex reconstructive procedures are best handled by adequately trained and experienced oculoplastic surgeons.






Surgical Anatomy


The eyelids are a complex set of paired anatomic structures that protect the eye and facilitate continuous distribution of the tear film over the cornea. Because the skin of the eyelid is extremely thin and devoid of subcutaneous fat, surgical dissection between the skin and the orbicularis oculi muscle should be performed very carefully. The inner surface is covered by conjunctiva that is thin, transparent, nonkeratinized stratified epithelium. In between the tarsal plate with the orbicularis oculi muscle are the hair follicles of the eyelashes and the meibomian glands. The superior and inferior tarsal plates are crescent-shaped condensation of fibrous tissue that provides structural integrity to the eyelids. The tarsal plates also are attached to the medial and lateral canthal ligaments, which allow the eyelids to follow the curvature of the globe. The deepest fibers of the levator aponeurosis and the smooth muscle fibers of Mueller’s muscle insert into the anterior surface of the superior tarsal plate. These attachments elevate the upper lid during contraction of the levator muscle and also allow eyelid elevation by Mueller’s muscle. Most of the movement during closure of the eyelids is performed by the upper eyelid, with the lower eyelid being relatively less mobile. The posterior surface of the tarsal plates is tightly lined by conjunctiva that is continuous with the eyelid margin at the mucocutaneous junction. The ducts of the modified sebaceous glands (meibomian glands) open on the posterior lid margin between the mucocutaneous junction and the gray line.


The rich vascular network of the eyelids arises from both the external carotid arteries (facial, superficial temporal, and infraorbital branches) and internal carotid arteries (ophthalmic artery). These arteries anastomose to form the medial and lateral palpebral arteries, which in turn form the marginal and peripheral arcades that supply the pretarsal eyelids. The small veins of the eyelids drain superficially to the facial venous system or deeply into the ophthalmic veins in the orbit. The superior and inferior ophthalmic veins of the orbit pass through the superior and inferior orbital fissures, respectively, to drain into the cavernous sinus. The lymphatics of the lateral two thirds of the upper eyelid and the lateral third of the lower eyelid drain to the preauricular nodes and then to the deep parotid lymph nodes. Lymphatics from the medial third of the upper eyelid and the medial two thirds of the lower eyelid run along the facial vein and drain to the submandibular lymph nodes. The orbicularis oculi muscle is innervated by the facial nerve, its upper eyelid component is innervated by the frontal branch of the temporal division, and the lower eyelid component is innervated by the zygomatic branch.


The lacrimal apparatus consists of the lacrimal gland, the upper and lower lacrimal puncta that open into the canaliculae, leading to the lacrimal sac, which continues in the lacrimal fossa as the nasolacrimal duct and eventually opens into the inferior meatus of the lateral wall of the nasal cavity. The lacrimal gland consists of two lobes: an orbital lobe and a palpebral lobe. The orbital lobe is located in the superolateral orbit in the lacrimal fossa within the zygomatic process of the frontal bone. The grayish color and firm consistency of the orbital lobe allow it to be distinguished from the orbital fat pad. The orbital and palpebral lobes of the lacrimal gland are contiguous posterolaterally but are separated anteriorly by the lateral horn of the levator aponeurosis. Because the secretory ducts of the orbital lobe traverse the smaller palpebral lobe before draining into the upper conjunctival fornix, the function of the orbital lobe can be affected by excision of the palpebral lobe. The lacrimal puncta are located within the medial canthus, the superior punctum more medially than the inferior punctum. The superior and inferior canaliculi form a common channel that drains into the nasolacrimal sac in 90% of patients. In the remaining 10%, the two canaliculi enter the nasolacrimal sac separately. The nasolacrimal sac is located in a bony fossa on the medial wall of the orbit and is approximately 10 to 12 mm in length. The sac continues into the nasolacrimal duct, which is approximately 12 to 18 mm in length. The lining of the outflow system transitions from the stratified squamous epithelium of the canaliculi to the columnar epithelium of the sac and the duct. The nasolacrimal duct opens at the inferior meatus under the inferior turbinate in the nasal cavity. Its opening is covered by a mucosal flap (Hasner’s valve).


The bony orbital cavities contain the globes, lacrimal apparatus, extraocular muscles, fat, blood vessels, and nerves. Seven cranial bones form the four bony walls of the pyramid-shaped orbit. The floor of the orbit forms the roof of the maxillary sinus and ends 1 cm anterior to the optic canal. Posteriorly, the floor is separated from the greater wing of the sphenoid by the inferior orbital fissure that connects the orbit to the pterygopalatine fossa (which contains the pterygopalatine ganglion and the internal maxillary artery) and to the infratemporal fossa anteriorly. The infraorbital nerve runs in a lateral to medial direction in the floor of the orbit; it is contained within a bony groove posteriorly and then a bony canal more anteriorly before it exits at the infraorbital foramen on the anterior surface of the maxilla. The rectangular medial orbital wall is composed from anterior to posterior by the maxilla, lacrimal, ethmoid, and sphenoid bones. The lacrimal fossa is formed by the maxillary and lacrimal bones. Most of the medial wall is thin ethmoid bone (lamina papyracea) that separates the orbit from the ethmoid sinuses, and thus this part of the orbit is vulnerable to infections and invasion by tumors that arise in the ethmoid sinuses. More posteriorly, the medial wall is formed by thicker sphenoid bone, and this sphenoethmoid junction is a useful landmark for the optic canal ring located about 3 to 4 mm posterior to it. The medial wall ends superiorly at the frontoethmoid suture, which indicates the position of the fovea ethmoidalis (roof of the ethmoid sinus) and the cribriform plate. The anterior and posterior ethmoidal foramina are located along the suture line approximately 24 mm and 36 mm from the anterior orbital rim.


The apex of the orbit transmits the optic nerve and other neurovascular structures from the cranial cavity. The optic canal is located medial to the superior orbital fissure and transmits the optic nerve and ophthalmic artery. The superior orbital fissure transmits the third and sixth cranial nerves, nasociliary nerve, ciliary ganglion with postganglionic parasympathetic branches, postganglionic sympathetic nerves, middle meningeal artery, lacrimal nerve, superior ophthalmic vein, trochlear nerve, and frontal nerve.


The ophthalmic artery and its branches are the major arterial supply to the orbit. It passes from the optic canal into the oculomotor foramen and exits the muscle cone at the level of the posterior aspect of the globe. The posterior ethmoidal artery branch of the ophthalmic artery enters the posterior ethmoidal foramen approximately 6 mm anterior to the optic canal. The anterior ethmoidal artery enters its foramen approximately 12 mm anterior to the posterior ethmoidal foramen. The ophthalmic artery also supplies branches to the extraocular muscles and lacrimal gland. Its distal-most branches are the supraorbital artery that exits through the supraorbital foramen, the supratrochlear artery, and the dorsal nasal artery. The superior and inferior ophthalmic veins both drain into the cavernous sinus. Salient features of the anatomic structures in the orbit and the cross-sectional anatomy of the eyelids are depicted in Figure 4-18.
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Figure 4-18 Anatomy of the orbit and eyelids.











Surgery for Eyelid Tumors






Excision of a Carcinoma of the Skin of the Upper Eyelid


Unlike the lower eyelid, the upper eyelid has a generous amount of lax skin available, making primary closure of the surgical defect possible following excision of even a large skin cancer. The patient shown in Figure 4-19 has a superficial infiltrating squamous cell carcinoma involving the skin of the upper eyelid that extends into the eyebrow. Palpation reveals that the lesion is confined to the skin and does not infiltrate into either the underlying musculature or the tarsal plate.
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Figure 4-19 A superficially infiltrating squamous cell carcinoma involving the skin of the upper eyelid and extending into the eyebrow.




Upon closure of the eyelid, the true extent of the lesion becomes evident. A significant portion of the skin of the upper eyelid is involved, with extension into the eyebrows (Figure 4-20).
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Figure 4-20 This lesion involves a significant portion of the skin of the upper eyelid with extension into the eyebrow.




Surgical excision of this lesion will require sacrifice of a large portion of the skin of the upper eyelid, including some of the eyebrow. When planning surgical excision and repair, it is important to remember that the shape of the eyebrow must be retained or restored. To maintain the shape of the eyebrow, surgical excision at that site is oriented vertically, whereas excision of the skin of the upper eyelid is oriented transversely, like an inverted letter “T.”


The surgical defect following excision of the lesion is shown in Figure 4-21. Frozen sections must be obtained from the margins of the surgical defect to ensure adequacy of excision, and care should be taken to avoid sacrifice of undue amounts of underlying musculature. After achieving satisfactory hemostasis, the skin edges are undermined on the lateral aspects of the upper portion of the surgical defect. Closure of the upper part of the surgical defect is accomplished vertically with use of interrupted 3-0 chromic catgut sutures to restore the continuity of the eyebrow between its medial and lateral parts. The remainder of the surgical defect in the skin of the upper eyelid is closed transversely in two layers, with the completely closed wound resembling an inverted letter “T.” The postoperative appearance of the patient approximately 8 weeks after surgery is shown in Figure 4-22. Note that the eyebrow has been reconstructed to its normal shape and that the upper eyelid essentially has no disfigurement because closure of the skin defect is transverse. The aesthetic result of this repair is quite satisfactory.
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Figure 4-21 The surgical defect following excision of the lesion.
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Figure 4-22 The postoperative appearance of the patient 8 weeks after surgery.











Full-Thickness Resection and Reconstruction of the Upper Eyelid


Full-thickness resection of any portion of the upper eyelid poses a significant reconstructive problem, unlike the lower eyelid, which is relatively easy to repair. Because the upper eyelid provides most of the lubricating function and protection to the cornea and globe, accurate reconstruction is extremely important to prevent any subsequent injury to the cornea. The patient presented in Figure 4-23 has a pigmented basal cell carcinoma involving two thirds of the width of the upper eyelid, the tarsal margin, and the adjacent conjunctiva. Surgical excision of the lesion will require a full-thickness through-and-through resection of that part of the upper eyelid with immediate, appropriate repair.
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Figure 4-23 A pigmented basal cell carcinoma involving two thirds of the width of the upper eyelid, the tarsal margin, and the adjacent conjunctiva.




The plan of surgical excision is outlined in Figure 4-24. A rectangular portion of the full thickness of the upper eyelid is resected. The shaded triangular areas at the two upper corners of the rectangular excision are wedges of skin that will be excised to permit advancement of the skin of the upper eyelid for reconstruction (Figure 4-25). A ceramic corneal shield is inserted to protect the cornea. Two heavy silk sutures are taken through the full thickness of the tarsal margin of the upper eyelid on the periphery of the intended site of excision; these stay sutures are held with hemostats to stabilize the eyelid during excision.
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Figure 4-24 The outline of surgical excision and skin advancement on the upper eyelid.
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Figure 4-25 The shaded triangular areas at the two upper corners of the rectangular excision are wedges of skin that will be excised to permit advancement of the skin of the upper eyelid for reconstruction.




Through-and-through resection of the upper eyelid along the previously outlined area of rectangular excision is completed (Figure 4-26). Note that the surgical excision is just medial to the stay sutures, which help stabilize the cut edges of the surgical defect. Complete hemostasis is obtained by ligating and/or coagulating the bleeding points during the excision. Similar silk stay sutures are applied to the tarsal margin of the lower eyelid and an incision is made through the gray line of the tarsal margin of the lower eyelid between the two stay sutures. The skin is retracted inferiorly to expose the tarsal plate (Figure 4-27). A sharp, fine knife is used to divide the tarsal plate in a coronal plane through its thickness to retain the inner aspect of the tarsal plate attached to the palpebral conjunctiva, while its outer aspect remains continuous with the remainder of the tarsal plate.
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Figure 4-26 Through-and-through resection of the upper eyelid along the previously outlined area of rectangular excision is completed.
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Figure 4-27 The tarsal plate of the lower eyelid is exposed through a skin incision at the gray line.




Using sharp scissors, two incisions are made in the palpebral conjunctiva with the attached split tarsal plate to match the surgical defect of the upper eyelid, and the incision is taken down to its reflection over the globe. This procedure will provide a composite conjunctival flap that contains a portion of the split tarsal plate from the lower eyelid, which is then advanced cephalad and sutured to the horizontal cut edge of the conjunctiva of the upper eyelid in the rectangular surgical defect (Figure 4-28). The conjunctival sutures are taken with 6-0 plain catgut sutures. Several interrupted sutures are applied, and the knots are kept on the undersurface of the conjunctiva and buried in the soft tissues.





[image: image]

Figure 4-28 The composite conjunctival flap containing a portion of the split tarsal plate from the lower eyelid is advanced cephalad and sutured to the horizontal cut edge of the conjunctiva of the upper eyelid in the rectangular surgical defect.




Once this bridged conjunctival repair is completed, skin incisions are made in the upper eyelid farther cephalad from the rectangular defect to match the previously outlined triangular areas of skin to be sacrificed, and these areas are excised (Figure 4-29). This procedure allows downward advancement of the skin flap from the upper eyelid, which is sutured to the cut edge on the skin side of the tarsal margin of the lower eyelid with use of 6-0 nylon sutures. Thus approximation of the lower edge of the upper eyelid skin flap and the skin margin of the lower eyelid is completed (Figure 4-30). The remaining skin closure is completed along the lateral aspect of the skin flap and then transversely through the region of the excised wedges of the skin. This process is the first stage of reconstruction of the upper eyelid (Figure 4-31). At the conclusion of the operation, the upper and lower eyelids are fused and remain so for 8 weeks. Skin sutures are removed in approximately 1 week. During fusion of the upper and lower eyelids, the patient is instructed to irrigate the eye and keep the area as clean as possible.
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Figure 4-29 The previously marked triangular wedges of skin are excised.
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Figure 4-30 Approximation of the lower edge of the upper eyelid skin flap and the skin margin of the lower eyelid is completed.
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Figure 4-31 The remaining skin closure is completed along the lateral aspect of the skin flap and then transversely through the region of the excised wedges of the skin.




Eight weeks after the first stage of the operation, the patient is returned to the operating room, where the fused eyelids are divided under topical and local anesthesia (Figure 4-32). Two drops of a topical anesthetic are introduced into the conjunctival sac, and a local anesthetic is infiltrated along the palpebral fissure through the fused eyelids. A fine lacrimal probe is introduced from the palpebral fissure medial to the bridge of skin and is brought out through the fissure lateral to the bridge to protect the cornea during division of the fused eyelids. Sharp, curved scissors are used to divide the bridge of the fused eyelids along the line of the palpebral fissure, and full-thickness through-and-through division of the bridged reconstruction is performed to separate the reconstructed upper eyelid from the lower eyelid. Some minimal bleeding is to be expected from the cut edges of the reconstructed area but will stop with application of slight pressure.
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Figure 4-32 Eight weeks after the first stage of the operation, topical and local anesthetic is administered and the patient’s fused eyelids are divided.




The postoperative appearance of the patient 1 week after division of the bridged lower eyelid flap to reconstruct the upper eyelid is shown in Figure 4-33. The functional and aesthetic restoration is complete, and the final postoperative result is very gratifying (Figures 4-34 and 4-35). Bridged repair of upper eyelid defects with use of a split tarsal plate and a conjunctival composite flap is a very satisfactory means of performing immediate reconstruction of sizable defects of the upper eyelid.
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Figure 4-33 The postoperative appearance of the patient 1 week after division of the bridged lower eyelid flap.
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Figure 4-34 The functional and aesthetic restoration is complete, and the final postoperative result is very gratifying.
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Figure 4-35 Symmetry of both upper eyelids is restored.











Excision of a Carcinoma of the Skin of the Lower Eyelid


Skin carcinomas involving the lower eyelid are easily managed by wide excision and closure by mobilizing skin from the lateral aspect of the cheek and the temporal region. When excision of a skin lesion of the lower eyelid is performed in a transverse axis with primary closure of the defect, ectropion often will result. Thus, whenever feasible, the surgical excision should be planned in such a manner that a lateral advancement flap can be brought in to close the surgical defect, thereby avoiding ectropion. The patient shown in Figure 4-36 has a basal cell carcinoma involving the skin of the lower eyelid. The lesion does not reach the tarsal margin and is not infiltrating the underlying musculature or cartilage.
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Figure 4-36 Basal cell carcinoma involving the skin of the lower eyelid.




The plan of surgical excision is outlined in Figure 4-37. The surgical defect resulting from this excision has a triangular shape. The upper transverse skin incision is extended along the lateral canthus into the temporal region, and the skin flap is elevated. The skin from the temporal region is thus advanced into the surgical defect. The apex of the flap slides into the surgical defect, permitting its closure. Adequate mobilization of the lateral skin is necessary to avoid tension on the suture line and secondary pull on the lower eyelid.





[image: image]

Figure 4-37 The plan of surgical excision.




The completed closure shows skin sutures with 6-0 nylon in place (Figure 4-38). Note that the skin sutures beneath the lower eyelid are left long and their ends are taped to the skin of the cheek to avoid trauma to the cornea from the stumps of the sutures. No dressings are necessary, but bacitracin ophthalmic ointment is applied to the suture line.
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Figure 4-38 The completed closure.




The postoperative appearance of the patient approximately 8 weeks after surgery is shown in Figure 4-39. Note that the scar of the surgical excision is almost imperceptible and the position of the lower eyelid remains within normal limits without any ectropion. Surgical excision of skin lesions of the lower eyelid is best managed by repair of the surgical defect with advancement of skin from the lateral aspect of the cheek.
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Figure 4-39 The postoperative appearance of the patient approximately 8 weeks after surgery.











Excision of Skin Cancer at the Medial End of the Lower Eyelid


Skin lesions of the medial half of the lower eyelid that involve the tarsal margin or are in close proximity to it present a significant problem for the reconstructive surgeon. Advancing skin from the lateral aspect of the cheek in this setting is not satisfactory for repair because the line of tension will draw the medial canthus downward and laterally, causing ectropion and epiphora. Therefore skin lesions requiring a limited extent of resection in this region are best repaired with use of a medially based skin flap from the upper eyelid. The patient shown in Figure 4-40 has a pigmented basal cell carcinoma involving the skin of the lower eyelid, with involvement of the tarsal margin near the medial canthus.
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Figure 4-40 A pigmented basal cell carcinoma involving the skin of the lower eyelid, with involvement of the tarsal margin near the medial canthus.




The plan of surgical excision is outlined, as shown in Figure 4-41. A ceramic shield is used to protect the cornea. The tarsal plate is included in the surgical specimen near the medial third of the tarsal margin. The surgical defect is shown in Figure 4-42. Frozen sections are obtained from the margins of the conjunctiva as well as the skin of the cheek. The medially based random skin flap from the upper eyelid, as outlined, is then elevated.
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Figure 4-41 The plan of surgical excision and repair of the surgical defect.
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Figure 4-42 The surgical defect and outline of the flap.




The medially based random skin flap from the upper eyelid is transferred to fill the surgical defect. The donor site defect is closed primarily (Figure 4-43). Meticulous attention must be given to the delicate handling of this skin flap, because the skin in this area is very thin and tears easily with rough handling. The skin closure is performed with 6-0 nylon sutures. The ends of the sutures are left long and taped to the skin of the cheek to avoid trauma to the cornea from the sutures. No dressings are necessary, but ophthalmic antibiotic ointment is applied to the sutures.
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Figure 4-43 The surgical defect is repaired with the flap, and the donor site defect is closed primarily.




The postoperative appearance of the patient 8 weeks after surgery shows very satisfactory repair of the surgical defect (Figure 4-44). The patient has no functional disability, and the aesthetic result is quite pleasing.





[image: image]

Figure 4-44 The postoperative appearance of the patient 8 weeks after surgery.











Excision of Skin Cancer Involving the Medial Canthus


Skin lesions involving the medial canthus of the lower eyelid can be excised and repaired with a medially based skin flap from the upper eyelid, as described in the previous operative procedure. However, if the extent of the surgical excision reaches the base of the medially based upper eyelid skin flap, then that particular method of reconstruction is not applicable. The patient shown in Figure 4-45 has a pigmented basal cell carcinoma involving the skin of the lower eyelid and the medial canthus. Because of the extent of the surgical excision that would be necessary in this patient, a medially based upper eyelid skin flap cannot be used here. Thus the plan of surgical excision and reconstruction would include a laterally based upper eyelid skin flap that would be rotated inferiorly and medially to reach the region of the medial canthus. Medial advancement of the skin of the cheek from the lateral aspect allows repair of the resultant surgical defect in the skin of the lower eyelid.
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Figure 4-45 A pigmented basal cell carcinoma involving the skin of the lower eyelid and the medial canthus.




Skin incisions are marked for the planned surgical excision and the anticipated skin flaps to be elevated following excision (Figure 4-46). The surgical defect shows adequate excision of the skin cancer with resection of the medial canthus and a generous portion of skin around the primary lesion (Figure 4-47). Frozen sections must be obtained from several margins of the surgical defect to ensure adequacy of the excision. Laterally based skin flaps are elevated as previously outlined. A flap from the upper eyelid is rotated inferiorly and medially, and the cheek flap is advanced medially to accomplish closure of the surgical defect.
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Figure 4-46 Skin incisions are marked for the planned surgical excision and the skin flaps to be elevated for reconstruction.
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Figure 4-47 The surgical defect shows adequate excision of the skin cancer with resection of the medial canthus and a generous portion of skin around the primary lesion.




The postoperative appearance of the patient approximately 3 months after surgery is shown in Figure 4-48. Note that the patient does not have ectropion. Because eyelashes in the medial part of the reconstructed lower eyelid are missing, some aesthetic deformity is present, but functionally the patient has no other problems. Thus the combination of medial advancement of skin of the lateral aspect of the cheek and advancement of a rotation flap from the skin of the upper eyelid proves to be a satisfactory combination for reconstruction of surgical defects in the region of the medial canthus.
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Figure 4-48 The postoperative appearance of the patient 3 months after surgery.











“V” Excision of the Lower Eyelid


When skin lesions involving the lower eyelid in the region of the tarsal margin demand full-thickness resection, a “V” excision is most satisfactory as long as the extent of surgical resection is limited. Up to one third of the lower eyelid can be resected in a wedge excision with primary repair.


The patient shown in Figure 4-49 has a nodular basal cell carcinoma involving the tarsal margin of the lower eyelid. A through-and-through wedge excision of the lower eyelid is performed, including the skin, the tarsal plate, and the conjunctiva. Frozen sections are obtained from the margins of the surgical defect to ensure the adequacy of the resection. Reconstruction of the surgical defect requires reapproximation of the tarsal plate, which is accomplished with use of a 4-0 Vicryl suture (Figure 4-50). The suture begins at the gray line of the tarsal edge, entering through the tarsal margin and the underlying tarsal plate; it then exits through the transected edge of the tarsal plate on one side, reenters the transected edge of the tarsal plate on the opposite side, and exits from the tarsal margin at the opposite end of the surgical defect. This suture is snugly tied to reapproximate the tarsal plate, and the remaining surgical defect is closed in two layers with use of 6-0 silk sutures for the conjunctiva and 6-0 nylon sutures for the skin of the lower eyelid. Meticulous attention should be given to accurate reapproximation of the tarsal cartilage defect; otherwise indentation will develop at the site of the surgical closure, leading to an unpleasant appearance.
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Figure 4-49 A nodular basal cell carcinoma involving the tarsal margin of the lower eyelid.
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Figure 4-50 Accurate alignment of the tarsal plate with a Vicryl suture is crucial.




The postoperative appearance of the patient 3 months after surgery is shown in Figure 4-51. Note that the tarsal margin is accurately reapproximated without any indentation, leaving no functional or aesthetic deformity at the site of the surgical excision. Wedge resection of the lower eyelid is a very satisfactory operative procedure that is best suited for lesions that need through-and-through resection of limited portions of the lower eyelid.
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Figure 4-51 The postoperative appearance of the patient 3 months after surgery.











Full-Thickness Resection and Reconstruction of the Lateral Canthus and the Lower Eyelid


Lesions involving the tarsal margin at the lateral third of the lower eyelid require a through-and-through resection of the lower eyelid that reaches the lateral canthus. Repair of the surgical defect under these circumstances requires a cartilage support to restore the defect in the tarsal plate and an advancement flap of skin from the lateral aspect of the cheek to provide skin coverage. The patient shown in Figure 4-52 has an adenocarcinoma of adnexal origin involving the lower eyelid. The lesion involves at least the lateral third of the lower eyelid, and therefore the surgical excision will entail resection of the lateral half of the lower eyelid. The planned incision for resection of the tumor and advancement of the lateral cheek flap is outlined in Figure 4-53. A through-and-through resection of the lower eyelid, including the skin and underlying tarsal plate is completed with preservation of the palpebral conjunctiva of the lower eyelid because this is a skin lesion (Figure 4-54). Frozen sections are obtained from the margins of the skin to ensure the adequacy of the surgical resection.
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Figure 4-52 An adenocarcinoma of adnexal origin involving the lower eyelid.
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Figure 4-53 The outline for resection of the tumor and advancement of the lateral cheek flap.
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Figure 4-54 A through-and-through resection of the lower eyelid is completed. A cartilage graft is harvested from the external ear.
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LIP AND ORAL CAVITY

TX_| Primary tumor cannot be assessed
T0_| No evidence of primary tumor
Tis_| Garcinoma in stu
T1_|Tumor 2 om orless in greatest dimension
T2 | Tumor more than 2 cm but not more than 4 cm in greatest
dimension
T3_| Tumor more than 4 cm in greatest dimension
T4a | Moderately advanced local disease"
Lip: tumor invades through cortical bone, inferior alveolar nerve,
floor of mouth, or skin of face, that s, chin or nose.
Oral cavity: tumor invades adjacent structures only (e.g. through
cortcal bone [mandible or maxilla] into deep [extrinsic]
muscle of tongue [genioglossus, hyoglossus, palatogiossus,
and styloglossus], maxillry sinus, skin of face)
Tab | Very advanced local disease—tumor invades masticalor space,

pterygoid plates, or skull base and/or encases internal
carotid artery.

“Supertcial orosion alone of boneftoth socket by a gingival primary lesion i not
Sulficient o classify a tumor as T4
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SALIVARY GLANDS

TX_| Primary tumor cannot be assessed

T0__| No evidence of primary tumor

T4 | Tumor 2 cm or less in greatest dimension without extraparenchymal
extension”

T2 | Tumor more than 2 cm but not more than 4 cm in greatest
‘dimension without extraparenchymal extension”

T3 | Tumor more than 4 cm andor tumor having extraparenchymal
extension”

Taa | Moderately advanced local disease.
‘Tumor invades skin, mandible, ear canal, and/or facial nerve.

Tab | Very advanced local disease

‘Tumor invades skull base and/or perygoid plates and/or encases
carotid artery

“Exiraparanchymal extension s CInGal of MACIoSGopIG 6vidance of Invasion o sofl
tisues. Microscopic evidence alon does not consttute extraparenchymal
extension for dlassifcation purposes
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. Submucosal/deep extension of tumor in larynx and pharynx

Involvement or encasement of major vessels

. Bone invasion

Perineural spread of disease.

Detection of subclinical neck nodal disease, particularly in patients who
are difficult to evaluate clinically because of body habitus or
posttreatment changes in the neck

. Lateral retropharyngeal lymphadenopathy which cannot be appreciated

on clinical examination.
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Histology Annual Incidence Annual Mortality
Basal cell and > 1 milion <1000 (<0.1%)
‘squamous cell

carcinoma

Melanoma 62,480 8420 (13.5%)
Other nonepithelial 5240 2780 (53%)

cancers.
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CERVICAL LYMPH NODE METASTASES

NX_| Regional lymph nodes cannot be assessed

NO__| No regional lymph node metastasis.

Ni* | Metastasis in a single ipsilateral lymph node, 3 cm or less in
greatest dimension

N2* | Metastasis in a single ipsilateral lymph node, more than 3 cm but
not more than 6 cm in greatest dimension; or in multiple
ipsilateral lymph nodes, none more than 6 cm in greatest
dimension; or i bilateral or contralateral lymph nodes, none more
than 6 cm in greatest dimension

N2a® | Metastasis in single ipsiateral lymph node more than 3 om but not
more than 6 cm In greatest dimension

N2b* | Metastasis in mullple ipsiateral lymph nodes, none more than 6
‘om in greatest dimension

N2c* | Metastasis in bilateral or contralateral lymph nodes, none more
than 6 om in greatest dimension

NG™_| Metastasis in a lymph node more than 6 cm in greatest dimension

*A designation of“U"or L" may b used for any N stage 1o indicale metastasis above

the lower border of the cricold cartlage (U)or below the lower border of the cicold
cartlage (1. Simiary, linica radiologic ECS should be recorded as E- o Ev, and
histopathologic ECS should be designated as En, Em, or Eg.
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MELANOMA OF SKIN

TX__| Primary tumor cannot be assessed

T0 | No evidence of primary tumor

Tis_| Melanoma n stu

T1 | Melanomas 1 mm or less in tickness

T1a_| Without ulceration and mitosis less than 1 mm?
Tib | With ulceraton or mitoses 1 mn or greater
T2_[Melanomas 1.0120 mm

T2a_| Without ulceration

T20 | With uiceration

T3 _| Melanomas 20140 mm

T3a_| Without ulceration

T3b | With ulceration

T4 Melanomas >4.0 mm

Taa_ | Without uceration

Tab

With ulceration
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NONMELANOMA SKIN CANCER

TX_| Primary tumor cannot be assessed

T0__|No evidence of primary tumor

Tis_| Carcinomain situ

T1 | Tumor 2 cm or less in greatest dimension with less than two high
risk features™

T2 | Tumor greater than 2 cm in greatest dimension or tumor any size
with two or more high risk features™*

T8__| Tumor with invasion of maxilla, mandible, orbit, or temporal bone

T4~ | Tumor with invasion of skeleton (axial or appendicular) or

perineural invasion of skull base

“High risk features for the primary tumor () staging: (1) depthinvasion >2 mm
thickness, Clark level = IV, porineural invasion; (2) anatomiclocation ith primary
site ear o non-hair-bearing i (3)poorly difrentiated or undiferentated

“Excludes SCC of the eyelid
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