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Lecture 1

Lip and Oral Cavity Cancer
Oral Cavity anatomical regions
The oral cavity extends from the skin-vermilion junctions of the anterior lips to the junction of the hard and soft palates above and to the line of circumvallate papillae below and is divided into the following specific areas: 

· Lip. 

· Anterior two thirds of tongue. 

· Buccal mucosa. 

· Floor of mouth. 

· Lower gingiva. 

· Retromolar trigone. 

· Upper gingiva. 

· Hard palate.
Spread

· The main routes of lymph node drainage are into the first station nodes:
· buccinator,

· jugulodigastric, 

· submandibular,

· submental.

Sites close to the midline often drain bilaterally.

· Second station nodes include:
· parotid,

· jugular,

· the upper and lower posterior cervical nodes. 

Histological classification

· Most head and neck cancers are of the squamous cell variety and may be preceded by various precancerous lesions. An invasive carcinoma will be either well-differentiated, moderately well-differentiated, poorly differentiated or undifferentiated. 

· Other tumors of glandular epithelium, odontogenic apparatus, lymphoid tissue, soft tissue, and bone and cartilage origin require special consideration

Diagnosis

· The assessment of the primary tumor is based on inspection and palpation when possible and by both indirect mirror examination and direct endoscopy when necessary. 

· The tumor must be confirmed histologically, and any other pathologic data obtained on biopsy may be included. 

· The appropriate nodal drainage areas are examined by careful palpation. Information from diagnostic imaging studies may be used in staging. 

· Magnetic resonance imaging offers an advantage over computed tomographic scans in the detection and localization of head and neck tumors and in the distinction of lymph nodes from blood vessels.  

Staging

· TX: Primary tumor cannot be assessed 

· T0: No evidence of primary tumor 

· Tis: Carcinoma in situ 

· T1: Tumor ≤2 cm in greatest dimension 

· T2: Tumor >2 cm but ≤4 cm in greatest dimension 

· T3: Tumor >4 cm in greatest dimension 

· T4: (lip) Tumor invades through cortical bone, inferior alveolar nerve, floor of mouth, or skin of face, i.e., chin or nose

· T4a: (oral cavity) Tumor invades adjacent structures (e.g., through cortical bone, into deep [extrinsic] muscle of tongue [genioglossus, hyoglossus, palatoglossus, and styloglossus], maxillary sinus, and skin of face)

· T4b: Tumor invades masticator space, pterygoid plates, or skull base and/or encases internal carotid artery

[Note: Superficial erosion only of bone/tooth socket by gingival primary is not sufficient to classify a tumor as T4.]

· NX: Regional lymph nodes cannot be assessed 

· N0: No regional lymph node metastases 

· N1: Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest dimension 

· N2: Metastasis in a single ipsilateral lymph node, >3 cm but ≤6 cm in greatest dimension; or in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension; or in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N2a: Metastasis in a single ipsilateral lymph node >3 cm but ≤6 cm in dimension 

· N2b: Metastasis in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension 

· N2c: Metastasis in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N3: Metastasis in a lymph node >6 cm in greatest dimension 

Most masses >3 cm in diameter are not single nodes but confluent nodes or tumors in soft tissues of the neck. Midline nodes are considered homolateral nodes. 

· MX: Distant metastasis cannot be assessed 

· M0: No distant metastasis 

· M1: Distant metastasis 

	· Stage 0
Tis, N0, M0 

· Stage I
T1, N0, M0 

· Stage II
T2, N0, M0 

· Stage III
T3, N0, M0 




T1, N1, M0 




T2, N1, M0 




T3, N1, M0 
	· Stage IVA
T4a, N0, M0 




T4a, N1, M0 




T1, N2, M0




T2, N2, M0




T3, N2, M0




T4a, N2, M0

· Stage IVB
Any T, N3, M0




T4b, any N, M0

· Stage IVC
Any T,any N,M1 


Treatment

· surgery alone (patients with tumor of the tongue require almost total glossectomy; more advanced lesions require segmental bone resection, hemimandibulectomy, or maxillectomy)

· radiation therapy alone:  
· external-beam radiation therapy 

· interstitial implantation

· both modalities produces

· combination of these.

Stage I treatment
Small lesions of the lip: 

· Surgery and radiation therapy produce similar cure rates, and the method of treatment is determined by the anticipated cosmetic and functional results.

Small anterior tongue lesions: 

· wide local excision transorally + either surgery or radiation therapy (interstitial implantation alone or with external-beam radiation therapy).

Small lesions of the buccal mucosa: 

· surgery + radiation therapy (including brachytherapy). 

· Larger T1 lesions may be treated by surgical excision with split-thickness skin graft or radiation therapy. 

Small lesions of the floor of mouth: 

· surgery + radiation therapy. 

Small lesions of the lower gingiva: 

· intraoral resection with or without a rim resection of bone and repaired with a split-thickness skin graft + radiation therapy.

Small tumors of the retromolar trigone: 

· limited resection of the mandible +  radiation therapy.

Small lesions of the upper gingiva and hard palate: 

· surgical resection + postoperative radiation therapy. 

Stage II treatment
Small lesions of the lip: 

· Surgery + radiation therapy (external-beam and/or interstitial techniques). 

Small anterior tongue lesions: 

· radiation therapy + surgery.

Small lesions of the buccal mucosa: 

· radiation therapy + surgery. 

Small lesions of the floor of mouth: 

· surgery + radiation therapy. 

Small lesions of the lower gingiva: 

· intraoral resection with or without a rim resection of bone and repaired with a split-thickness skin graft + radiation therapy. 

Small tumors of the retromolar trigone: 

· limited resection of the mandible +  radiation therapy. 

Small lesions of the upper gingiva and hard palate: 

· surgical resection + postoperative radiation therapy.

Stage III treatment
Advanced lesions of the lip:
· surgery + radiation therapy (external-beam radiation therapy with or without brachytherapy, superfractionated).

· chemotherapy (preoperatively, before radiation therapy, as adjuvant therapy after surgery, or as part of combined modality therapy).

Moderately advanced (late T2, small T3) lesions of the anterior tongue: 

· external-beam radiation therapy with or without interstitial implant. 

· surgery with postoperative radiation therapy. 

Advanced lesions of the buccal mucosa:

· surgical resection + radiation therapy, generally postoperative.

Moderately advanced lesions of the floor of mouth: 

· rim resection + neck dissection or partial mandibulectomy with neck dissection + radiation therapy (external-beam + interstitial implant). 

Moderately advanced lesions of the lower gingiva: 

· combined radiation therapy and radical resection or by radical resection alone.  

Advanced lesions of the retromolar trigone: 

· surgical composite resection + postoperative radiation therapy. 

Moderately advanced lesions of the upper gingiva and of the hard palate : 

· radiation therapy alone or combination of surgery and radiation therapy.  

Stage IV treatment
Advanced lesions of the lip: 

· Surgery + radiation therapy (external-beam radiation therapy with or without brachytherapy, superfractionated).  

Advanced lesions of the anterior tongue: 

· combined surgery (total glossectomy, sometimes requiring laryngectomy) + combined with postoperative radiation therapy. 

Advanced lesions of the buccal mucosa: 

· surgical resection + radiation therapy, generally postoperative. 

Advanced lesions of the floor of mouth: 

· A combination of surgery and radiation therapy (postoperative or preoperative).

Advanced lesions of the lower gingiva: 

· poorly controlled by surgery, radiation therapy, or a combination.

Advanced lesions of the retromolar trigone: 

· surgical composite resection + postoperative radiation therapy. 

Advanced lesions of the upper gingiva and of the hard palate : 

· surgery in combination with radiation therapy.  

All stage IV lesions:

· + chemotherapy.

Recurrent Lip and Oral Cavity Cancer treatment 
· If radiation therapy was used initially, surgery is the preferred treatment. 

· If surgery was used to treat the lesion initially, surgery, radiation therapy, or a combination of these may be considered. 

· Although chemotherapy has been shown to induce responses, no increase in survival has been demonstrated. 

Prognosis 
· Small cancers of the retromolar trigone, hard palate, and upper gingiva are highly curable by either radiation therapy or surgery, with survival rates of as much as 100%. 

· Local control rates of as much as 90% can be achieved with either radiation therapy or surgery in small cancers of the anterior tongue, the floor of the mouth, and buccal mucosa.

· Moderately advanced lesions of the retromolar trigone without evidence of spread to cervical lymph nodes are usually curable and have shown local control rates of as much as 90%; such lesions of the hard palate, upper gingiva, and buccal mucosa have a local control rate of as much as 80%. 

· In the absence of clinical evidence of spread to cervical lymph nodes, moderately advanced lesions of the floor of the mouth and anterior tongue are generally curable, with survival rates of as much as 70% and 65%, respectively.

The overall 5-year survival rate for patients with stage III of disease was 30-40%.2. 

Lecture 2
Oropharyngeal cancer

Epidemiology 
· Oropharyngeal cancer is uncommon. 

· Worldwide, cancers of the oropharynx and hypopharynx account for an estimated 123,000 new cases per year, with an estimated mortality of 79,000 deaths.

· Typically, oropharyngeal cancer involves patients in the fifth through seventh decades of life; men are afflicted 3 to 5 times more often than women. 
Risk factors 
· Tobacco and alcohol abuse. 

· A diet poor in fruits and vegetables. 

· The consumption of maté, a stimulant beverage common in South America.

· Chewing of betel quid, a stimulant preparation commonly used in some regions of Asia.

· Infection with the human papillomavirus (HPV), especially HPV-type-16, also known as HPV-16.

· Defective elimination of acetaldehyde, a carcinogen generated by alcohol metabolism, poses an additional risk factor for oropharyngeal cancers.  

Anatomic regions 

The oropharynx is located between the soft palate superiorly and the hyoid bone inferiorly; it is continuous with the oral cavity anteriorly and communicates with the nasopharynx superiorly and the supraglottic larynx and hypopharynx inferiorly. 

The oropharynx is divided into the following sites:

· Base of the tongue, which includes the pharyngoepiglottic folds and the glossoepiglottic folds.

· Tonsillar region, which includes the fossa and the anterior and posterior pillars.

· Soft palate, which includes the uvula.

· Pharyngeal walls, that is, posterior and lateral.
Lymph node anatomy 
The regional lymph node anatomy of the head and neck contains lymph nodes that run parallel to the jugular veins, spinal accessory nerve, and facial artery and into the submandibular triangle; an understanding of this anatomy and the status of regional lymph nodes is critical to the care of head and neck cancer patients. The regions of the neck have been characterized by levels (I-V) to facilitate communication regarding the lymph node anatomy:

· Level I contains the submental and submandibular lymph nodes.

· Level II contains the upper jugular lymph nodes, which are above the digastric muscle.

· Level III contains the mid-jugular lymph nodes, which are between the omohyoid muscle and the digastric muscle.

· Level IV contains the lower jugular lymph nodes. 

· Level V contains the lymph nodes of the posterior triangle.
Prognostic factors

· Grading the deep invasive margins (i.e., invasive front) of SCC may provide better prognostic information than grading of the entire tumor.

· Immunohistochemical examination of tissues for the expression of the biomarker Ki-67, a proliferation antigen, may complement histologic grading. As a molecular indicator of epithelial dysplasia of the oropharynx, Ki-67 expression appears to correlate well with loss of heterozygosity (LOH) in tumor cells. In a retrospective study involving 43 tissue samples from 25 patients, the assessment of proliferation with Ki-67 was found to be a better surrogate for LOH than histologic grading.
Cellular classification
· Squamous cell carcinomas (SCCs):
· noninvasive (carcinoma in situ) 

· invasive

· well-differentiated, 

· moderately differentiated, 

· poorly differentiated, 

· undifferentiated. 

· Other cancers in this area include minor salivary gland carcinomas, lymphomas, and lymphoepitheliomas, also known as tonsillar fossa.  

· Leukoplakia should be used only as a clinically descriptive term meaning that the observer sees a white patch that does not rub off, the significance of which depends on the histologic findings. Leukoplakia can range from hyperkeratosis to an actual early invasive carcinoma or may only represent a fungal infection, lichen planus, or other benign oral disease. 
Symptoms

· pain,

· dysphagia, 

· weight loss, 

· referred otalgia secondary to cranial nerve involvement, 

· trismus secondary to pterygoid muscle involvement, 

· fixation of the tongue that is caused by infiltration of the deep muscle, 

· a mass in the neck,

· bleeding.
Precancerous lesions

· Leukoplakia - “a white patch or plaque that cannot be characterized clinically or pathologically as any other disease.” The diagnosis of leukoplakia is one of exclusion; conditions such as candidiasis, lichen planus, leukoedema, and others must be ruled out before a diagnosis of leukoplakia can be made.

· Erythroplakia. Although erythroplakia is not as common as leukoplakia, it is much more likely to be associated with dysplasia or carcinoma. 
· Mixed erythroleukoplakia.

Diagnosis
· inspection and palpation

· indirect mirror examination 

· biopsy

· magnetic resonance imaging 

· computed tomography

· positron emission tomography 

· complete endoscopy 

Staging
· TX: Primary tumor cannot be assessed 

· T0: No evidence of primary tumor 

· Tis: Carcinoma in situ 

· T1: Tumor ≤2 cm in greatest dimension 

· T2: Tumor >2 cm but ≤4 cm in greatest dimension 

· T3: Tumor >4 cm in greatest dimension 

· T4a: Tumor invades the larynx, deep/extrinsic muscle of tongue, medial pterygoid, hard palate, or mandible 

· T4b: Tumor invades lateral pterygoid muscle, pterygoid plates, lateral nasopharynx, or skull base or encases carotid artery

· NX: Regional lymph nodes cannot be assessed 

· N0: No regional lymph node metastasis 

· N1: Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest dimension 

· N2: Metastasis in a single ipsilateral lymph node, >3 cm but ≤6 cm in greatest dimension, or in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension, or in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N2a: Metastasis in a single ipsilateral lymph node >3 cm but ≤6 cm in greatest dimension 

· N2b: Metastasis in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension 

· N2c: Metastasis in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N3: Metastasis in a lymph node >6 cm in greatest dimension 

· Midline nodes are considered homolateral nodes. 

· MX: Distant metastasis cannot be assessed 

· M0: No distant metastasis 

· M1: Distant metastasis 

	· Stage 0               Tis, N0, M0 

· Stage I               T1, N0, M0 

· Stage II              T2, N0, M0 

· Stage III            T3, N0, M0 

                                T1, N1, M0 

                                T2, N1, M0 

                                T3, N1, M0 


	· Stage IVA      T4a, N0, M0 

                                   T4a, N1, M0 

                                   T1, N2, M0

                                   T2, N2, M0

                                   T3, N2, M0

                                   T4a, N2, M0

· Stage IVB       T4b, any N, M0

                                 Any T, N3, M0 

· Stage IVC      Any T,any N,M1 


Treatment
Stage I, II

· Surgery or radiation are equally successful in controlling this stage of oropharyngeal cancer. 

· Radiation may be the preferred modality where the functional deficit will be great, such as the tongue base or tonsil.

· Surgery may be the preferred modality where the functional deficit will be minimal, such as tonsil pillar. 

Stage III, IV resectable oropharyngeal cancer

· Surgery with postoperative radiation therapy or postoperative chemoradiation.

· Radiation therapy for patients with cancer of the tonsil. 

· Chemoradiation therapy. 

Stage IV unresectable oropharyngeal cancer 

· These patients are candidates for radiation therapy or chemoradiation therapy (with radiosensitizers).

Recurrent oropharyngeal cancer treatment

· Surgical resection if radiation therapy fails and if technically feasible.

· Radiation therapy when surgery fails if not previously given in curative doses that preclude further treatment.

· Surgical salvage when surgery fails and if technically feasible.

· Clinical trials evaluating the use of chemotherapy should be considered. 

· Clinical trials evaluating the use of hyperthermia and radiation therapy. 

Follow-up 
Posttreatment : 

· These patients should have a careful head and neck examination to look for recurrence monthly for the first posttreatment year, every 2 months for the second year, every 3 months for the third year, and every 6 months thereafter. If the patient has metastatic disease or local recurrence that is no longer amenable to surgery or radiation, chemotherapy should be considered. 

Prognosis 
· The overall 5-year disease-specific survival rate for patients with all stages of disease was approximately 50%. Survival rates were 75-80% for stage I, 50-60% for stage II, 30-40% for stage III, and 20-30% for stage IV. 
· The overall determinant survival was 80% at 2 years, but it fell to 67% at 5 years.

Lecture 3

Laryngeal cancer
· Number of estimated new cases and deaths from laryngeal cancer in Kiev in 2006:

· New cases: 2,67 (100000).

· Deaths: 1,8 (100000).
Larynx anatomical regions
· The supraglottic larynx includes the epiglottis, false vocal cords, ventricles, aryepiglottic folds, and arytenoids. 

· The glottis includes the true vocal cords and the anterior and posterior commissures.

· The subglottic region begins about 1 centimeter below the true vocal cords and extends to the lower border of the cricoid cartilage or the first tracheal ring. 
Prevalence
· The supraglottic area is rich in lymphatic drainage. After penetrating the pre-epiglottic space and thyrohyoid membrane, lymphatic drainage is initially carried out through the jugulodigastric and midjugular nodes. About 25% to 50% of patients present with involved lymph nodes. The precise figure depends on the T stage. 

· The true vocal cords are devoid of lymphatics. As a result, vocal cord cancer confined to the true cords rarely, if ever, presents with involved lymph nodes. Extension above or below the cords may, however, lead to lymph node involvement. 

· Primary subglottic cancers, which are quite rare, drain through the cricothyroid and cricotracheal membranes to the pretracheal, paratracheal, and inferior jugular nodes, and occasionally to mediastinal nodes.
Risk factors
· smoking

· alcohol abuse

· development of squamous cell cancers of the upper aerodigestive tract

· If a patient with a single cancer continues to smoke and drink alcoholic beverages, the likelihood of a cure for the initial cancer, by any modality, is diminished, and the risk of second tumor is enhanced. Second primary tumors, often in the aerodigestive tract, have been reported in as many as 25% of patients whose initial lesion is controlled. A study has shown that daily treatment of these patients with moderate doses of isotretinoin (i.e., 13-cis-retinoic acid) for 1 year can significantly reduce the incidence of second tumors. No survival advantage has yet been demonstrated, however, in part because of recurrence and death from the primary malignancy.
Clinical presentation
· Supraglottic cancers typically present with sore throat, painful swallowing, referred ear pain, voice changes, or enlarged neck nodes. 

· Early vocal cord cancers are usually detected because of hoarseness. By the time they are detected, cancers arising in the subglottic area commonly involve the vocal cords; thus, symptoms usually relate to contiguous spread. 
Prognostic factors
· increasing T stage 

· increasing N stage

· sex

· age

· performance status 

· variety of pathologic features of the tumor, including grade and depth of invasion
Pathology histological classification
· squamous cell subtypes

· keratinizing

· nonkeratinizing

· well-differentiated

· poorly differentiated grade. 

A variety of nonsquamous cell laryngeal cancers also occurs.

In situ squamous cell carcinoma of the larynx is usually managed by a conservative surgical procedure such as mucosal stripping or superficial laser excision. Radiation therapy may also be appropriate treatment of selected patients with in situ carcinoma of the glottic larynx.
Diagnosis
· assessment of the primary tumor

· inspection and palpation when possible 

· both indirect mirror examination 

· direct endoscopy when necessary 

· biopsy -  for histological confirmation

· head and neck magnetic resonance imaging 

· computed tomography 

· additional radiographic studies 

· detection of metastatic disease: 

· liver function tests 

· chest radiograph 

· liver ultrasound scan 

· Brain CT
Staging
· TX: Primary tumor cannot be assessed 

· T0: No evidence of primary tumor 

· Tis: Carcinoma in situ 

Supraglottis 

· T1: Tumor limited to one subsite* of supraglottis with normal vocal cord mobility 

· T2: Tumor invades mucosa of more than one adjacent subsite* of supraglottis or glottis or region outside the supraglottis (e.g., mucosa of base of tongue, vallecula, or medial wall of pyriform sinus) without fixation of the larynx 

· T3: Tumor limited to larynx with vocal cord fixation and/or invades any of the following: postcricoid area, pre-epiglottic tissues, paraglottic space, and/or minor thyroid cartilage erosion (e.g., inner cortex) 

· T4a: Tumor invades through the thyroid cartilage, and/or invades tissues beyond the larynx (e.g., trachea, soft tissues of the neck including deep extrinsic muscle of the tongue, strap muscles, thyroid, or esophagus)

· T4b: Tumor invades prevertebral space, encases carotid artery, or invades mediastinal structures.

Subsites include the following: 

· Ventricular bands (false cords) 

· Arytenoids 

· Suprahyoid epiglottis 

· Infrahyoid epiglottis 

· Aryepiglottic folds (laryngeal aspect) 

·  Note: Supraglottis involves many individual subsites. Relapse-free survival may differ by subsite and by T and N groupings within each stage.

Glottis

· T1: Tumor limited to the vocal cord(s), which may involve anterior or posterior commissure, with normal mobility

· T1a: Tumor limited to one vocal cord 

· T1b: Tumor involves both vocal cords 

· T2: Tumor extends to supraglottis and/or subglottis, and/or with impaired vocal cord mobility 

· T3: Tumor limited to the larynx with vocal cord fixation and/or invades paraglottic space, and/or minor thyroid cartilage erosion (e.g., inner cortex) 

· T4a: Tumor invades through the thyroid cartilage and/or invades tissues beyond the larynx (e.g., trachea, soft tissues of neck, including deep extrinsic muscle of the tongue, strap muscles, thyroid, or esophagus) 

· T4b: Tumor invades prevertebral space, encases carotid artery, or invades mediastinal structures

Note: Glottic presentation may vary by volume of tumor, anatomic region involved, and the presence or absence of normal cord mobility. Relapse-free survival may differ by these and other factors in addition to T and N subgroupings within the stage.

Subglottis 

· T1: Tumor limited to the subglottis 

· T2: Tumor extends to vocal cord(s) with normal or impaired mobility 

· T3: Tumor limited to larynx with vocal cord fixation 

· T4a: Tumor invades cricoid or thyroid cartilage and/or invades tissues beyond the larynx (e.g., trachea, soft tissues of neck, including deep extrinsic muscles of the tongue, strap muscles, thyroid, or esophagus) 

· T4b: Tumor invades prevertebral space, encases carotid artery, or invades mediastinal structures
· NX: Regional lymph nodes cannot be assessed 

· N0: No regional lymph node metastasis 

· N1: Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest dimension 

· N2: Metastasis in a single ipsilateral lymph node, >3 cm but ≤6 cm in greatest dimension, or in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension, or in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N2a: Metastasis in a single ipsilateral lymph node >3 cm but ≤6 cm in greatest dimension 

· N2b: Metastasis in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension 

· N2c: Metastasis in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N3: Metastasis in a lymph node >6 cm in greatest dimension 

In clinical evaluation, the actual size of the nodal mass should be measured, and soft tissue intervention should be allowed. Most masses >3 centimeters in diameter are not single nodes but confluent nodes or tumors in soft tissues of the neck. There are 3 stages of clinically positive nodes: N1, N2, and N3. The use of subgroups a, b, and c is not required but recommended. Midline nodes are considered homolateral nodes. 

· MX: Distant metastasis cannot be assessed 

· M0: No distant metastasis 

· M1: Distant metastasis 

	· Stage 0          Tis, N0, M0 

· Stage I           T1, N0, M0 

· Stage II         T2, N0, M0 

· Stage III        T3, N0, M0 

                                  T1, N1, M0 

                                  T2, N1, M0 

                                  T3, N1, M0
	· Stage IVA      T4a, N0, M0 

                                   T4a, N1, M0 

                                   T1, N2, M0

                                   T2, N2, M0

                                   T3, N2, M0

                                   T4a, N2, M0 

· Stage IVB     T4b, any N, M0

                                  Any T, N3, M0 

· Stage IVC     Any T, any N, M1 


Treatment options
· Small superficial cancers without laryngeal fixation or lymph node involvement are successfully treated by radiation therapy or surgery alone, including laser excision surgery. 

· Advanced laryngeal cancers are often treated by combining radiation and surgery. Because the cure rate for advanced lesions is low, clinical trials exploring chemotherapy (cisplatin plus fluorouracil), hyperfractionated radiation therapy, radiation sensitizers, or particle-beam radiation therapy should be considered. 

· The risk of lymph node metastases in patients with stage I glottic cancer ranges from 0% to 2%, and for more advanced disease, such as stage II and stage III glottic, the incidence is only 10% and 15%, respectively. Consideration should be given to using elective neck radiation for larger or supraglottic tumors. 

· For patients with cancer of the subglottis, combined modality therapy is generally preferred though for the uncommon small lesions (i.e., stage I or stage II), radiation therapy alone may be used.   

Stage I treatment 
Supraglottis 

· External-beam radiation therapy alone. 

· Supraglottic laryngectomy. 

Glottis 

· Radiation therapy. 

· Cordectomy for very carefully selected patients with limited and superficial T1 lesions. 

· Partial or hemilaryngectomy or total laryngectomy. 

· Laser excision.

Subglottis 

· Radiation therapy alone with preservation of normal voice. 

· Surgery is reserved for failure of radiation therapy or for patients who cannot be easily assessed for radiation therapy. 

Stage II treatment
Supraglottis 

· External-beam radiation therapy alone for the smaller lesions.

· Supraglottic laryngectomy or total laryngectomy, depending on location of the lesion, clinical status of the patient, and expertise of the treatment team.  

· Postoperative radiation therapy is indicated for positive or close surgical margins. 

Treatment options undergoing clinical evaluation: 

· Hyperfractionated radiation therapy to improve tumor control rates and diminish late toxicity to normal tissue.

· Isotretinoin (i.e., 13-cis-retinoic acid) daily for 1 year to prevent development of second upper aerodigestive tract primary tumors.

Glottis 

· Radiation therapy. 

· Partial or hemilaryngectomy or total laryngectomy, depending on anatomic considerations. Under certain circumstances, laser microsurgery may be appropriate. 

Subglottis 

· Lesions can be treated successfully by radiation therapy alone with preservation of normal voice. 

· Surgery is reserved for failure of radiation therapy or for patients in whom follow-up is likely to be difficult. 
Stage III treatment 
Supraglottis and Glottis 

· Surgery with or without postoperative radiation therapy.

· Definitive radiation therapy with surgery for salvage of radiation failures.

· Chemotherapy administered concomitantly with radiation therapy can be considered for patients who would require total laryngectomy for control of disease. 

· Laryngectomy (<50% response or persistent disease).

Subglottis 

· Laryngectomy plus isolated thyroidectomy and tracheoesophageal node dissection usually followed by postoperative radiation therapy. 

· Treatment by radiation therapy alone is indicated for patients who are not candidates for surgery. 

Treatment options under clinical evaluation including: 

· Clinical trials exploring chemotherapy, radiosensitizers, or particle-beam radiation therapy. 

Stage IV treatment 
Supraglottis and Glottis 

· Total laryngectomy with postoperative radiation therapy. 

· Definitive radiation therapy with surgery for salvage of radiation failures.

· Chemotherapy administered concomitantly with radiation therapy can be considered for patients who would require total laryngectomy for control of disease. 

· Laryngectomy (<50% response or persistent disease). 

Subglottis 

· Laryngectomy plus total thyroidectomy and bilateral tracheoesophageal node dissection usually followed by postoperative radiation therapy. 

· Treatment by radiation therapy alone is indicated for patients who are not candidates for surgery.

Prognosis 

· Prognosis for small laryngeal cancers that have not spread to lymph nodes is very good, with cure rates of 75% to 95% depending on the site, tumor bulk, and degree of infiltration.  

· The overall 5-year survival rate for patients with T3 of disease was 60-70%.  
· Patients treated for laryngeal cancers are at highest risk of recurrence in the first 2 to 3 years. Recurrences after 5 years are rare and usually represent new primary malignancies.

· The meta-analysis demonstrated a nonsignificant trend in favor of the control group who received standard radical surgery plus radiation therapy with an absolute negative effect in the chemotherapy arm that reduced survival at 5 years by 6%. 

Lecture 4

Salivary Gland Cancer 

Epidemiology

· These tumors are rare, with an overall incidence in the Western world of approximately 2.5 cases to 3.0 cases per 100,000 per year.

· Malignant salivary gland neoplasms account for <0.5% of all malignancies and approximately 3% to 5% of all head and neck cancers.

· Most patients with malignant salivary gland tumors are in the sixth or seventh decade of life.

· Although exposure to ionizing radiation has been implicated as a cause of salivary gland cancer, the etiology of most salivary gland cancers cannot be determined.

· Occupations associated with an increased risk for salivary gland cancers include rubber products manufacturing, asbestos mining, plumbing, and some types of woodworking.

Glands 
· major 

· parotid

· submandibular

· sublingual

· minor

· oral mucosa, palate, uvula, floor of mouth, posterior tongue, retromolar area and peritonsillar area, pharynx, larynx, and paranasal sinuses). 

· Minor salivary gland lesions are most frequently seen in the oral cavity. 

Epithelial neoplasms cellular classification 
· Pleomorphic adenoma (i.e., mixed tumor).

· Warthin’s tumor, also known as papillary cystadenoma lymphomatosum.

· Monomorphic adenomas:

· Basal cell adenoma (see basal cell adenocarcinoma).

· Canalicular adenoma. 

· Oncocytoma (see oncocytic carcinoma).

· Sebaceous adenoma. 

· Sebaceous lymphadenoma (see sebaceous lymphadenocarcinoma).

· Myoepithelioma (see myoepithelial carcinoma).

· Cystadenoma (see cystadenocarcinoma).

· Ductal papillomas.

· Sialoblastoma.
Low grade

· Acinic cell carcinoma.

· Basal cell adenocarcinoma.

· Clear cell carcinoma.

· Cystadenocarcinoma.

· Epithelial-myoepithelial carcinoma.

· Mucinous adenocarcinoma.

· Polymorphous low-grade adenocarcinoma.

Low grade, intermediate grade, and high grade

· Adenocarcinoma, NOS.

· Mucoepidermoid carcinoma*.

· Squamous cell carcinoma.

Intermediate grade and high grade

· Myoepithelial carcinoma.

High grade

· Anaplastic small cell carcinoma.

· Carcinosarcoma.

· Large cell undifferentiated carcinoma.

· Small cell undifferentiated carcinoma.

· Salivary duct carcinoma.

* Note: Some investigators consider mucoepidermoid carcinoma to be of only 2 grades: low grade and high grade.

Cellular classification 

· Mucoepidermoid carcinoma.

· Adenoid cystic carcinoma.

· Adenocarcinomas.

· Acinic cell carcinoma.

· Polymorphous low-grade adenocarcinoma.

· Adenocarcinoma, NOS.

· Rare adenocarcinomas.

· Basal cell adenocarcinoma.

· Clear cell carcinoma.

· Cystadenocarcinoma.

· Sebaceous adenocarcinoma.

· Sebaceous lymphadenocarcinoma.

· Oncocytic carcinoma.

· Salivary duct carcinoma.

· Mucinous adenocarcinoma.

· Malignant mixed tumors.

· Carcinoma ex pleomorphic adenoma.

· Carcinosarcoma.

· Metastasizing mixed tumor.

· Rare carcinomas.

· Primary squamous cell carcinoma.

· Epithelial-myoepithelial carcinoma.

· Anaplastic small cell carcinoma.

· Undifferentiated carcinomas.

· Small cell undifferentiated carcinoma.

· Large cell undifferentiated carcinoma.

· Lymphoepithelial carcinoma.

· Myoepithelial carcinoma.

· Adenosquamous carcinoma
Symptoms 
· Most patients are asymptomatic and present with solitary, painless masses. 

· Symptoms include

· pain, 

· drainage from the ipsilateral ear, 

· dysphagia, 

· trismus, 

· facial paralysis. 

Prognostic factors 

· Gland in which they arise.

· Histology.

· Grade (i.e., degree of malignancy).

· Extent of primary tumor (i.e., the stage).

· Whether the tumor involves the facial nerve, has fixation to the skin or deep structures, or has spread to lymph nodes or distant sites.

Mucoepidermoid carcinomas are graded as low grade, intermediate grade, and high grade. Grading parameters with point values include the following:

· Intracystic component (+2).

· Neural invasion present (+2).

· Necrosis present (+3).

· Mitosis (≥4 per 10 high-power field (+3).

· Anaplasia present (+4).

Total point scores are 0 to 4 for low grade, 5 to 6 for intermediate grade, and 7 to 14 for high grade.

· Statistically significant correlation was shown between this point-based grading system and outcome for parotid tumors but not for submandibular tumors. Tumor grade correlated well with prognosis for mucoepidermoid carcinoma of the major salivary glands, excluding submandibular tumors, and minor salivary glands. A modification of this grading system placed more emphasis on features of tumor invasion. Nonetheless, though tumor grade may be useful, stage appears to be a better indicator of prognosis.

Diagnosis 
· gland and lymph nodes ultrasound 
· biopsy
· fine needle aspiration biopsy 

· core needle biopsy 

· localisation biopsy 

· open biopsy
· detection of metastatic disease

· chest radiograph 

· isotope bone scan 

· liver ultrasound scan 

· Brain CT
Staging 

· TX: Primary tumor cannot be assessed 

· T0: No evidence of primary tumor 

· T1: Tumor ≤2 cm in greatest dimension without extraparenchymal extension* 

· T2: Tumor >2 cm but ≤4 cm in greatest dimension without extraparenchymal extension* 

· T3: Tumor >4 cm and/or tumor having extraparenchymal extension* 

· T4a: Tumor invades skin, mandible, ear canal, and/or facial nerve

· T4b: Tumor invades skull base and/or pterygoid plates and/or encases carotid artery

* Note: Extraparenchymal extension is clinical or macroscopic evidence of invasion of soft tissues. Microscopic evidence alone does not constitute extraparenchymal extension for classification purposes.

· NX: Regional lymph nodes cannot be assessed 

· N0: No regional lymph node metastases 

· N1: Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest dimension 

· N2: Metastasis in a single ipsilateral lymph node, >3 cm but ≤6 cm in greatest dimension, or in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension, or in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N2a: Metastasis in a single ipsilateral lymph node >3 cm but ≤6 cm in greatest dimension 

· N2b: Metastases in multiple ipsilateral lymph nodes, ≤6 cm in greatest dimension 

· N2c: Metastasis in bilateral or contralateral lymph nodes, ≤6 cm in greatest dimension 

· N3: Metastasis in a lymph node >6 cm in greatest dimension 

· MX: Distant metastasis cannot be assessed 

· M0: No distant metastasis 

· M1: Distant metastasis 

	· Stage I        T1, N0, M0 

· Stage II      T2, N0, M0 

· Stage III     T3, N0, M0

                               T1, N1, M0 

                               T2, N1, M0 

                               T3, N1, M0
	· Stage IVA   T4a, N0, M0 

                               T4a, N1, M0

                               T1, N2, M0

                               T2, N2, M0

                               T3, N2, M0

                               T4a, N2, M0

· Stage IVB   T4b, any N, M0

                               Any T, N3, M0

· Stage IVC   Any T, any N, M1


Treatment 
· The minimum therapy for low-grade malignancies of the superficial portion of the parotid gland is a superficial parotidectomy. 

· For all other lesions, a total parotidectomy is often indicated. 

· The facial nerve or its branches should be resected if involved by tumor; repair can be done simultaneously. 

· Growing evidence suggests that postoperative radiation therapy augments surgical resection, particularly for the high-grade neoplasms, or when margins are close or involved. 

· Patients with low-grade tumors that have spread to lymph nodes may be cured with resection of the primary tumor and the involved lymph nodes, with or without radiation therapy.

Stage I, II Salivary Gland Cancer  treatment 

Low-grade tumors: 

· Surgery alone. 

· Postoperative radiation therapy should be considered when the resection margins are positive.

· Chemotherapy should be considered in special circumstances, such as when radiation therapy or surgery are refused. 

High-grade tumors: 

· Localized high-grade salivary gland tumors that are confined to the gland in which they arise may be cured by radical surgery alone. 

· Postoperative radiation therapy may improve local control and increase survival rates for patients with high-grade tumors, positive surgical margins, or perineural invasion.
· Fast neutron-beam radiation or accelerated hyperfractionated photon beam schedules reportedly are more effective than conventional x-ray therapy in the treatment of inoperable, unresectable, or recurrent malignant salivary gland tumors. 

Stage III Salivary Gland Cancer  treatment 

Low-grade tumors: 

· Surgery alone or with postoperative radiation therapy when indicated. 

· Chemotherapy should be considered in special circumstances, when radiation or surgery are refused or when tumors are recurrent or nonresponsive.

High-grade tumors: 

· Patients with localized high-grade salivary gland tumors that are confined to the gland in which they arise may be cured by radical surgery alone. 

· Postoperative radiation therapy may improve local control and increase survival rates for patients with high-grade tumors, positive surgical margins, or perineural invasion.

· Fast neutron-beam radiation or accelerated hyperfractionated photon beam schedules have been reported to be more effective than conventional x-ray therapy in the treatment of inoperable, unresectable, or recurrent malignant salivary gland tumors.

Stage IV Salivary Gland Cancer  treatment 

· Standard therapy for patients with tumors that have spread to distant sites is not curative. 

· Fast neutron-beam radiation or accelerated hyperfractionated photon beam schedules have been reported to be more effective than conventional x-ray therapy in the treatment of inoperable, unresectable, or recurrent malignant salivary gland tumors. 

· Patients with stage IV salivary gland cancer should be considered candidates for clinical trials. Their cancer may be responsive to aggressive combinations of chemotherapy and radiation. Patients with any metastatic lesions could be considered for clinical trials. Chemotherapy using doxorubicin, cisplatin, cyclophosphamide, and fluorouracil as single agents or in various combinations is associated with modest response rates. 

Prognosis 

· The prognosis for any treated cancer patient with progressing or relapsing disease is poor, regardless of cell type or stage. The disease-free survival was 40%. Overall survival was 20-25%.

· Disease-free and overall survival for patients with inoperable, unresectable, or recurrent malignant salivary gland tumors is superior in patients treated with fast neutron radiation as compared with conventional x-ray radiation therapy.

Lecture 5

Thyroid cancer

Epidemiology 
· Estimated new cases of thyroid cancer in Kiev in 2006 11,73 (100000).

· Thyroid cancer affects women more often than men and usually occurs in people between the ages of 25 and 65 years.

Risk factors

· History of radiation administered in infancy and childhood for benign conditions of the head and neck, such as enlarged thymus, acne, or tonsillar or adenoidal enlargement;
· History of goiter, family history of thyroid disease, female gender.

· Patients considered to be low risk by the age, metastases, extent, and size (AMES) risk criteria include women younger than 50 years and men younger than 40 years without evidence of distant metastases. Also included in the low-risk group are older patients with primary tumors <5 cm and papillary cancer without evidence of gross extrathyroid invasion or follicular cancer without either major capsular invasion or blood vessel invasion.

Prognostic factors
· Age appears to be the single most important prognostic factor.

· The prognostic significance of lymph node status is controversial. 

· Female gender, multifocality, and regional node involvement.

· Adverse factors included age older than 45 years, follicular histology, primary tumor >4 cm (T2-3), extrathyroid extension (T4), and distant metastases.

· Intense immunostaining for vascular endothelial growth factor in patients with papillary cancer has been associated with a high rate of local recurrence and distant metastases.

· An elevated serum thyroglobulin level correlates strongly with recurrent tumor when found in patients with differentiated thyroid cancer during postoperative evaluations.

· Serum thyroglobulin levels are most sensitive when patients are hypothyroid and have elevated serum thyroid-stimulating hormone levels.

· Expression of the tumor suppressor gene p53 has also been associated with an adverse prognosis for patients with thyroid cancer. 

Histological classification
· Papillary carcinoma. 

· Papillary/follicular carcinoma. 

· Follicular carcinoma.

· Hurthle cell carcinoma. 

· Medullary carcinoma. 

· Anaplastic carcinoma.

· Small cell carcinoma. 

· Giant cell carcinoma. 

· Others.

· Lymphoma. 

· Sarcoma. 

· Carcinosarcoma.
Pathology
Papillary thyroid cancer pathology
· In as many as 50% of cases there are multifocal sites of papillary adenocarcinomas throughout the gland. 

· Most papillary cancers have some follicular elements, and these may sometimes be more numerous than the papillary formations, but this does not change the prognosis. 

· Papillary carcinoma that has invaded adjacent cervical tissue has a worse prognosis than tumors confined to the thyroid. 

· More frequently metastasizes to regional lymph nodes than to distant sites.  

Follicular thyroid cancer pathology
· Follicular thyroid carcinoma must be distinguished from follicular adenomas, which are characterized by their lack of invasion through the capsule into the surrounding thyroid tissue. While follicular cancer has a good prognosis, it is less favorable than that of papillary carcinoma. The 10-year survival is better for patients with follicular carcinoma without vascular invasion than it is for patients with vascular invasion. 

· Follicular carcinomas more commonly have blood vessel invasion and tend to metastasize hematogenously to the lungs and to the bone rather than through the lymphatic system. 

Hürthle cell carcinoma of thyroid gland pathology
· Hürthle cell carcinoma is a variant of follicular carcinoma with a similar prognosis and should be treated in the same way as equivalent stage non-Hürthle cell follicular carcinoma.

Medullary thyroid cancer pathology 
· Cytology typically reveals hypercellular tumors with spindle-shaped cells and poor adhesion. 

· Medullary carcinoma usually presents as a hard mass and is often accompanied by blood vessel invasion.  

· The overall survival of patients with MTC is 86% at 5 years and 65% at 10 years. Poor prognostic factors include advanced age, advanced stage, prior neck surgery, and associated multiple endocrine neoplasia (MEN) 2B.

· Medullary carcinoma usually secretes calcitonin, a hormonal marker for the tumor, and may be detectable in blood even when the tumor is clinically occult. Metastases to regional lymph nodes are found in about 50% of cases. 

Medullary thyroid cancer forms 
· Sporadic - the tumor is usually unilateral. 

· Familial - the tumor is almost always bilateral. Approximately 25% of reported cases of medullary thyroid cancer are familial. Familial syndromes include MEN 2A, which is the most common; MEN 2B; and familial non-MEN syndromes. In these syndromes, there is an association with pheochromocytoma of the adrenal gland and parathyroid hyperplasia.

· For screening of developing familial medullary thyroid cancer: calcitonin elevation, DNA testing for the RET mutation. 

Anaplastic thyroid cancer pathology 
· Undifferentiated (anaplastic) carcinomas are highly malignant cancers of the thyroid. They may be subclassified as small cell or large cell carcinomas. Both grow rapidly and extend to structures beyond the thyroid. 

· Both small cell and large cell carcinomas present as hard, ill-defined masses, often with extension into the structures surrounding the thyroid. 

· Small cell anaplastic thyroid carcinoma must be carefully distinguished from lymphoma. This tumor usually occurs in an older age group and is characterized by extensive local invasion and rapid progression. Five-year survival with this tumor is poor. Death is usually from uncontrolled local cancer in the neck, usually within months of diagnosis. 

Staging
Primary tumor (T) [Note: All categories may be subdivided into (a) solitary tumor or (b) multifocal tumor (the largest determines the classification).]

· TX: Primary tumor cannot be assessed 

· T0: No evidence of primary tumor 

· T1: Tumor ≤2 cm in greatest dimension, limited to the thyroid 

· T2: Tumor >2 cm but ≤4 cm in greatest dimension, limited to the thyroid 

· T3: Tumor >4 cm in greatest dimension limited to the thyroid or any tumor with minimal extrathyroid extension (e.g., extension to sternothyroid muscle or perithyroid soft tissues)

· T4a: Tumor of any size extending beyond the thyroid capsule to invade subcutaneous soft tissues, larynx, trachea, esophagus, or recurrent laryngeal nerve

· T4b: Tumor invades prevertebral fascia or encases carotid artery or mediastinal vessels

All anaplastic carcinomas are considered T4 tumors.

· T4a: Intrathyroidal anaplastic carcinoma—surgically resectable

· T4b: Extrathyroidal anaplastic carcinoma—surgically unresectable

· Regional lymph nodes (N) are the central compartment, lateral cervical, and upper mediastinal lymph nodes. 

· NX: Regional lymph nodes cannot be assessed 

· N0: No regional lymph node metastases 

· N1: Regional lymph node metastases 

· N1a: Metastasis to level VI (pretracheal, paratracheal, and prelaryngeal/Delphian lymph nodes) 

· N1b: Metastases to unilateral or bilateral cervical or superior mediastinal lymph nodes 

· Distant metastases (M) 

· MX: Distant metastases cannot be assessed 

· M0: No distant metastases 

· M1: Distant metastases 
Staging

Papillary or follicular thyroid cancer

Younger than 45 years

· Stage I      Any T, any N, M0 

· Stage II     Any T, any N, M1 

Age 45 years and older

	· Stage I      T1, N0, M0

· Stage II     T2, N0, M0 

· Stage III     T3, N0, M0

                              T1, N1a, M0

                              T2, N1a, M0

                              T3, N1a, M0
	· Stage IVA  T4a, N0, M0

                               T4a, N1a, M0

                               T1, N1b, M0

                                T2, N1b, M0

                                T3, N1b, M0

                               T4a, N1b, M0

· Stage IVB  T4b, any N, M0

· Stage IVC Any T, any N, M1


Medullary thyroid cancer

	· Stage I       T1, N0, M0 

· Stage II      T2, N0, M0

· Stage III     T3, N0, M0

                            T1, N1a, M0

                            T2, N1a, M0

                            T3, N1a, M0
	· Stage IVA  T4a, N0, M0

                            T4a, N1a, M0

                            T1, N1b, M0

                            T2, N1b, M0

                            T3, N1b, M0

                            T4a, N1b, M0

· Stage IVB  T4b, any N, M0

· Stage IVC  Any T, any N, M1


Anaplastic thyroid cancer

· All anaplastic carcinomas are considered stage IV.

· Stage IVA      T4a, any N, M0

· Stage IVB      T4b, any N, M0

· Stage IVC   Any T, any N, M1

Papillary thyroid cancer      staging
· Stage I - localized to the thyroid gland (50% - multifocal sites).

· Stage II - defined as either (1) tumor that has spread distantly in patients younger than 45 years or (2) tumor that is >2 cm but ≤4 cm and is limited to the thyroid gland in patients older than 45 years (50%-80% - multifocal sites). 

· Stage III - in patients older than 45 years that is >4 cm and is limited to the thyroid or with minimal extrathyroid extension, or positive lymph nodes limited to the pretracheal, paratracheal, or prelaryngeal/Delphian nodes. 

· Stage IV - in patients older than 45 years with extension beyond the thyroid capsule to the soft tissues of the neck, cervical lymph node metastases, or distant metastases (lungs and bone are the most frequent). 

Follicular thyroid cancer        staging
· Stage I - is localized to the thyroid gland (invasion through the capsule into the surrounding thyroid tissue). 

· Stage II -is defined as either tumor that has spread distantly in patients younger than 45 years, or tumor that is >2 cm but ≤4 cm and is limited to the thyroid gland in patients older than 45 years. The presence of lymph node metastases does not worsen the prognosis among patients younger than 45 years.

· Stage III - in patients older than 45 years, >4 cm and limited to the thyroid or with minimal extrathyroid extension, or positive lymph nodes limited to the pretracheal, paratracheal, or prelaryngeal/Delphian nodes. 

· Stage IV - in patients older than 45 years with extension beyond the thyroid capsule to the soft tissues of the neck, cervical lymph node metastases, or distant metastases (the lungs and bone are the most frequent sites of spreading).

Medullary thyroid cancer       staging
· Stage 0 - clinically occult disease detected by provocative biochemical screening.

· Stage I - tumor <2 cm. 

· Stage II - tumor >2 cm but ≤4 cm. 

· Stage III - tumor >4 cm with minimal extrathyroid extension or any primary tumor <4 cm with metastases limited to the pretracheal, paratracheal, or prelaryngeal/Delphian lymph nodes. 

· Stage IVA (potentially resectable with or without lymph node metastases [for T4a] but without distant metastases).

· Stage IVB (locally unresectable with or without lymph node metastases but no distant metastases).

· Stage IVC (distant metastases).
Diagnosis

· clinical evaluation  

· imaging: 

· ultrasound
· X ray, CT scan, isotope scan 

· biopsy: 

· fine needle aspiration biopsy 

· open biopsy

· I131 scan 

· CT scan 

· angiography

Detection of metastatic disease: 

· neck ultrasound scan
· chest radiograph 

· isotope bone scan 

Papillary and follicular thyroid cancer treatment

Stage I and II:
· total thyroidectomy or lobectomy (consider age of the patient and the size of the nodule);
· postoperative course of therapeutic (ablative) doses of I131;
· abnormal regional lymph nodes should be biopsied at the time of surgery. Recognized nodal involvement should be removed at initial surgery, but selective node removal can be performed, and radical neck dissection is usually not required;
· postoperative treatment with exogenous thyroid hormone in doses sufficient to suppress thyroid-stimulating hormone (TSH).  

Stage III

· total thyroidectomy plus removal of involved lymph nodes or other sites of extrathyroid disease;
· I131 ablation following total thyroidectomy if the tumor demonstrates uptake of this isotope;
· external-beam radiation therapy if I131 uptake is minimal.
Stage IV:
· treatment of lymph node metastases alone is often curative. Treatment of distant metastases is usually not curative but may produce significant palliation. Metastases that demonstrate uptake of I131 may be ablated by therapeutic doses of I131;
· external-beam radiation therapy for patients with localized lesions that are unresponsive to I131;
· chemotherapy has been reported to produce occasional complete responses of long duration. 

Medullary thyroid cancer treatment 
· Total thyroidectomy (routine central and bilateral modified neck dissections have been recommended).

· External radiation therapy has been used for palliation of locally recurrent tumors, without evidence that it provides any survival advantage. Radioactive iodine has no place in the treatment of patients with MTC. 

· Palliative chemotherapy has been reported to produce occasional responses in patients with metastatic disease. No single drug regimen can be considered standard. Some patients with distant metastases will experience prolonged survival and can be managed 

· expectantly until they become symptomatic. 

Anaplastic Thyroid Cancer  treatment 
· Surgery. Tracheostomy is frequently necessary. If the disease is confined to the local area, which is rare, total thyroidectomy is warranted to reduce symptoms caused by the tumor mass.

· External-beam radiation therapy may be used in patients who are not surgical candidates or whose tumor cannot be surgically excised. 

· Chemotherapy. Anaplastic thyroid cancer is not responsive to I131 therapy; treatment with individual anticancer drugs has been reported to produce partial remissions in some patients. Approximately 30% of patients achieve a partial remission with doxorubicin. The combination of doxorubicin plus cisplatin appears to be more active than doxorubicin alone and has been reported to produce more complete responses.

Following
· physical examinations, 

· serum quantitative thyroglobulin levels,

· radiologic studies. 


Approximately 10% to 30% of patients thought to be disease-free after initial treatment will develop recurrence and/or metastases. Of these patients, approximately 80% develop recurrence with disease in the neck alone, and 20% develop recurrence with distant metastases. The most common site of distant metastasis is the lung. 

Recurrent Thyroid Cancer  treatment 
· Depends on many factors, including cell type, uptake of I131, prior treatment, site of recurrence, and individual patient considerations. 

· Surgery with or without I131 ablation can be useful in controlling local recurrences, regional node metastases, or, occasionally, metastases at other localized sites.

· Local and regional recurrences detected by I131 scan and not clinically apparent can be treated with I131 ablation and have excellent prognosis. 

· Up to 25% of recurrences and metastases from well-differentiated thyroid cancer may not show I131 uptake. For these patients, other imaging techniques shown to be of value include imaging with thallium-201, magnetic resonance imaging, and pentavalent dimercaptosuccinic acid. When recurrent disease does not concentrate I131, external-beam or intraoperative radiation therapy can be useful in controlling symptoms related to local tumor recurrences. 

Prognosis 
· The overall incidence of cancer in a cold nodule is 12% to 15%, but it is higher in people younger than 40 years and in people with calcifications present on preoperative ultrasonography. 

· The 20-year survival rate is 98% for low-risk patients and 50% for high-risk patients.

· The 10-year overall relative survival rates for patients are 93% for papillary cancer, 85% for follicular cancer, 75% for medullary cancer, and 14% for undifferentiated/anaplastic cancer.

· The prognosis for differentiated carcinoma is better for patients younger than 40 years without extracapsular extension or vascular invasion.

Lecture 6

Lung cancer

Lung cancer is the most common malignancy, with an estimated 1.04 million new cases each year worldwide, which accounts for 12.8% of new cancer cases. Fifty-eight percent of new lung cancer cases occur in the developing world. Lung cancer is the cause of 921,000 deaths each year worldwide, accounting for 17.8% of cancer-related deaths. 

Lung cancer is highly lethal, with the highest recorded 5-year patient survival rates (14%) observed in the United States. In Europe, the 5-year overall survival rate is 8%, similar to that of the developing world. 

 Lung cancer is more common in men than in women. In the United States, Northern Europe, and Western Europe, the prevalence of lung cancer has been decreasing in men. In eastern and southern European countries, the incidence of lung cancer has been rapidly increasing. 

Smoking. Unlike many other malignancies, whose causes are largely unknown, the cause of lung cancer is tobacco smoking in as many as 90% of patients (78% in men, 90% in women). For a person who currently smokes, the risk of developing lung cancer is 13.3 times that of a person who has never smoked. The risk also varies with the number of cigarettes smoked. The risk ranges from 10 times higher than controls for those smoking 20 or fewer cigarettes per day to 20 times higher than controls for those smoking more than 20 cigarettes per day. 

Once a person quits smoking, the risk of lung cancer increases for the first 2 years and then gradually decreases, but it never returns to the same level as that of a person who has never smoked. 

Passive smoking. As many as 15% of the lung cancers in persons who do not smoke are believed to be caused by secondhand smoke. The US Environmental Protection Agency recently recognized passive smoking as a potential carcinogen. Cigarette smoke contains N-nitrosamines and aromatic polycyclic hydrocarbons, which act as carcinogens. The N-nitrosamines are hydroxylated by the P-450 enzyme system, leading to the formation of carcinogens that cause formation of DNA adducts.

Air pollution. Lung cancer is 1,5 to 2 times more prevalent in cities then in rural areas. It is difficult to be confident that this effect is related to air pollution rather than to increased cigarette smoking and occupational exposures in urban residents.

Asbestos. Asbestos exposure has been shown to be strongly associated with the causation of lung cancer, malignant pleural mesothelioma, and pulmonary fibrosis. The silicate type of asbestos fiber is an important carcinogen. Asbestos exposure increases the risk of developing lung cancer by as much as 5 times.   

Tobacco smoke and asbestos exposure act synergistically, and the risk of developing lung cancer for persons who currently smoke tobacco and have a history of asbestos exposure approaches 80-90 times that of control populations. 

Radon. Radon is an inert gas produced as a result of uranium decay. Radon exposure is a well-established risk factor for lung cancer in uranium miners. Approximately 2-3% of lung cancers annually are estimated to be caused by radon exposure. 

 Ionizing Radiation. The US National Research Council's report of the Sixth Committee on Biological Effects of Ionizing Radiation has estimated that radon exposure causes 2100 new lung cancers each year, while it Type II cell in the alveolar epithelium is the stem cell that can proliferate. All subtypes of bronchogenic carcinoma are believed to be derived from the respiratory epithelium. The different histological subtypes are the reflection of the different pathway taken by the tumor cells.

HIV infection. A recent report from the State of Texas Health Department suggested a 6.5-fold increase in lung cancer in patients infected with HIV. Other large series do not support an increased prevalence of lung cancers in subjects with HIV infection.

Other environmental agents. Aromatic polycyclic hydrocarbons, beryllium, nickel, copper, chromium, cadmium, and diesel exhaust all have been implicated in causing lung cancer. 

Pathogenes

Successive accumulation of mutations in a number of genes involved in regulating growth and increased cellular proliferation is also necessary for carcinogenesis. The neuroendocrine cells of the lung contain many peptides which are growth factors for bronchial epithelial cells (bombazine-like peptide and calcitonin gene-related peptide). Exposure to tobacco smoke causes a neuroendocrine cell hyperplasia in animals. Others growth factors derived from inflammatory and epithelial cells, may be elevated in tobacco smokers and play a role in pathogenesis of lung cancer. Many chromosomal abnormalities may be present in carcinogenesis, including deletions (involving chromosomes 3p, 5q, 9p, 11p, 13q and 17p). The deleted regions are often the loci of tumor suppressor genes. Transformed oncogene can be activated by mechanisms, including point mutation, gene amplification or over expression (Ki-ras, H-ras, N-ras, myc family, her2/new, c-kit, bcl-2). 

Bronchogenic carcinoma produces a number of autocrine growth factors. Bombesin-like peptides are some of those. Tumor cells express receptors for them. Disrupting this autocrine growth factor loop, with monoclonal antibody or peptide antagonists can result in growth.

World Health Organization, divide lung cancer into four major types: squamous or epidermoid, adenocarcinoma, large-cell carcinoma and small-cell carcinoma. 

Squamous cell carcinoma has a distinct dose-response relationship to tobacco smoking and usually develops in proximal airways, progressing through stages of squamous metaplasia to carcinoma in situ. Well-differentiated squamous cell carcinomas contain keratin pearls, while poorly differentiated squamous cell carcinomas may stain positive for keratin. Microscopic examination reveals cells with large, irregular nuclei and coarse nuclear chromatin with large nucleoli. Cells are arranged in sheets, and the presence of intercellular bridging is diagnostic. 

Adenocarcinoma is the most common type of NSCLC. Histologically, adenocarcinomas form glands and produce mucin. Mucin production can be identified with mucicarmine or periodic acid-Schiff staining. The World Health Organization classification of lung cancer divides adenocarcinomas into (1) acinar, (2) papillary, (3) bronchoalveolar, and (4) mucus-secreting. Bronchoalveolar carcinoma is a distinct clinicopathologic entity that appears to arise from type II pneumocytes and may manifest as a solitary peripheral nodule, multifocal disease, or a pneumonic form, which can spread rapidly from one lobe to another.                                                                                                                                                                          Large cell carcinoma is the least common of all NSCLCs. It is composed of large cells with prominent nucleoli, and no mucin production or intercellular bridging is identified. Many tumors previously diagnosed as large cell carcinomas are identified as poorly differentiated adenocarcinomas or squamous cell carcinomas after advanced immunohistochemical staining, electron microscopy, and monoclonal antibody studies. A variant of large cell carcinoma has been identified; it contains neuroendocrine features and is called large cell neuroendocrine carcinoma. Large cell neuroendocrine carcinomas are associated with a worse prognosis than large cell carcinomas.  
Small-cell carcinomas usually develop proximally as large, bulk, soft, gray-white masses. SCLC is characterized by small, dark-staining cells with little cytoplasm. The diagnosis of SCLC is not usually difficult, but fine-needle aspirations of lymph nodes, applying immunohistochemical markers can be helpful. 

In the TNM systems, 4 stages are further subdivided into I-III and A or B subtypes. These stages have important therapeutic and prognostic implications. The stages are as follows: 

Primary tumor
· Tis - Carcinoma in situ   

· TX - Positive malignant cytologic findings, no lesion observed   

· T1 - Diameter of 3 cm or smaller and surrounded by lung or visceral pleura  or endobronchial tumor distal to the lobar bronchus   

· T2 -Diameter greater than 3 cm ; extension to the visceral pleura, atelectasis, or obstructive pneumopathy involving less than 1 lung; lobar endobronchial tumor; or tumor of a main bronchus more than 2 cm from the carina   

· T3 - Tumor at the apex ; total atelectasis of 1 lung; endobronchial tumor of main bronchus within 2 cm of the carina but not invading it; or tumor of any size with direct extension to the adjacent structures such as the chest wall mediastinal pleura, diaphragm, pericardium parietal layer, or mediastinal fat of the phrenic nerve   

· T4 - Invasion of the mediastinal organs, including the esophagus trachea, carina , great vessels, and/or heart; obstruction of the superior vena cava; involvement of a vertebral body; recurrent nerve involvement; malignant pleural or pericardial effusion; or satellite pulmonary nodules within the same lobe as the primary tumor 

· Regional lymph node involvement
· N0 - No lymph nodes involved 

· N1 - Ipsilateral bronchopulmonary or hilar nodes involved 

· N2 - Ipsilateral mediastinal nodes or ligament involved 

· Upper paratracheal lower paratracheal nodes 
· Pretracheal  and retrotracheal nodes 

· Aortic and aortic window nodes 

· Para-aortic nodes 

· Para-esophageal nodes 

· Pulmonary ligament 

· Subcarinal nodes 
· N3 - contralateral mediastinal or hilar nodes involved  or any scalene or supraclavicular nodes involved 

Metastatic involvement
· M0 - No metastases 
· M1 - Metastases present. 

Staging

· IA - T1N0M0 
· IB - T2N0M0 
· IIA - T1N1M0 
· IIB - T2N1M0 or T3N0M0 
· IIIA - T1-3N2M0 or T3N1M0 
· IIIB - Any T4 or any N3M0 

· IV - Any M1.
Clinic
In general 5-15% of patients are detected while asymptomatic, during a routine chest radiograph but the vast majority present with some sign or symptom. Cough, dispread, hemoptysis, stridor, wheeze and pneumonitis from obstruction are signs and symptoms from central and endobronchial growth. Pain from pleural or chest wall involvement, cough, dyspnea (restrictive) and symptoms of lung abscess resulting from tumor cavitations result from peripheral growth of the primary tumor. 

Tracheal obstruction, esophageal compression with dysphagia, recurrent laryngeal nerve paralysis with Horner’s syndrome (miosis, ptosis, enophthalmus and ipsilateral loss of sweat) is consequence of local spread of tumor in the thorax. 

Pancoast's syndrome (shoulder pain that radiates in the ulnar distribution of the arm and often with radiologic destruction of the first and second ribs) result from growth of tumor in the apex with involvement of the eighth cervical and first and second thoracic nerves. 

Superior vena cava syndrome from vascular obstruction may be present. Pericardial and cardiac extension with resultant tamponade, arrhythmia or cardiac failure or pleural effusion as a result of lymphatic obstruction also may occur.

Autopsy studies have found lung cancer metastases in virtually every organ system. Metastatic disease is found at autopsy in over 50% of patients with epidermoid carcinoma, 80% of patients with adeno and large cell carcinoma and over 95% of patients with small cell cancer. Common clinical problems include brain metastasis with neurologic deficits; bone metastases with pain and patologic fractures; bone marow invasion with cytopenias or leukoerythroblastosis and myelophytisic anemia; liver metastases with biochemical dysfunction, biliary obstruction and pain; lymph node metastases; spinal cord compression syndrome from epidural or bone metastases.   

Paraneoplastic syndromes may be the presenting finding or sing of recurrence. They may be relived with the treatment of the tumor. We can find endocrine, neurologic, dermatologic, vascular, hematologic, conjunctive, immunologic and systemic manifestations. Most paraneoplastic syndromes are caused by small cell lung cancer. Squamous cell carcinomas are more likely to be associated with hypercalcemia due to parathyroid like hormone production.

Squamous cell carcinoma accounts for 25-30% of all lung cancers. The classic manifestation is a cavitary lesion in a proximal bronchus. This type is characterized histologically by the presence of keratin pearls and can be detected based on results from cytologic studies because it has a tendency to exfoliate. It is the type most often associated with hypercalcemia.

Large cell carcinoma accounts for 10-15% of lung cancers, typically manifesting as a large peripheral mass on a CXR. Histologically, this type has sheets of highly atypical cells with focal necrosis, with no evidence of keratinization (typical of squamous cell carcinoma) or gland formation (typical of adenocarcinomas). Patients with large cell carcinoma are more likely to develop gynecomastia and galactorrhea.

Diagnosis

· Chest radiograph 
· Computed Tomography 
· Magnetic Resonance Imaging 
· Pathologic diagnoses: 
· Bronchoscopy 
· Video-assisted thoracoscopy 
· Needle biopsy (transthoracic) 
· Cervical mediastinoscopy 
· Thoracotomy.
Conventional chest radiography

Conventional chest radiographs (CXRs) usually demonstrate the size of the tumor, especially in peripheral lesions. Central tumors may be associated with atelectasis or obstructive pneumonitis. The proximal extent of central tumors is determined with bronchoscopy. CXRs may also show a pleural effusion, direct extension into the chest wall with destruction of the ribs or vertebrae, phrenic nerve involvement with elevation of a hemidiaphragm, or mediastinal widening due to lymphadenopathy. 
Bronchoscopy: When a lung cancer is suggested, especially if centrally located, bronchoscopy provides a means for direct visualization of the tumor, allows determination of the extent of airway obstruction, and allows collection of pathologic material under direct visualization. Fiberoptic bronchoscopy has the advantage of providing direct visualization of the bronchial tree. Diagnostic material can be obtained with direct biopsy of the visualized tumor, bronchial brushings and washing, and transbronchial biopsies. 

Mediastinoscopy: This is usually performed to evaluate the status of enlarged mediastinal lymph nodes (seen on CT scan) before attempting definitive surgical resection of lung cancer. 

Thoracoscopy: This is usually reserved for tumors that remain undiagnosed after bronchoscopy or CT-guided biopsy. Thoracoscopy is also an important tool in the management of malignant pleural effusions. 

CT-guided biopsy: This procedure is preferred for tumors located in the periphery of the lungs because peripheral tumors may not be accessible through a bronchoscope. 

Biopsy of other sites: Diagnostic material can also be obtained from other abnormal sites (enlarged palpable lymph nodes, liver, pleural and pericardial effusions). 

Histologic Findings: The World Health Organization classification of lung cancer is widely accepted. NSCLC includes squamous cell carcinoma, adenocarcinoma, and large cell carcinoma. Sometimes, lung cancers can exhibit 2 or more histologic patterns. 

Contrast-enhanced helical CT of the thorax and abdomen that includes the liver and adrenal glands is the standard radiologic investigation for staging lung cancers. The primary tumor should be measured by using lung window settings in 2 dimensions: the maximum long axis and the largest diameter perpendicular to the long axis. CT reliably depicts mediastinal invasion, provided that the tumor surrounds the major mediastinal vessels or bronchi. A tumor that abuts the mediastinum cannot be considered invasive, even if the fat plane between the mediastinum and mass is obliterated.

CT criteria for resectability include the following:

Contact between mass and mediastinum of less than 3 cm

Circumferential contact between the mass and aorta of less than 90°

Presence of a fat plane between the mass and mediastinum

Criteria for nonresectability include the following:
Involvement of the carina

Tumor surrounding, encasing, or abutting the aorta. Main or proximal portions of the right or left pulmonary arteries, or esophagus by more than 180°

Tumors with more than 3 cm of contact and no obvious invasion may be difficult to stage. CT and MRI cannot be used to distinguish tumor invasion of mediastinal fat from inflammatory changes.

MRI is superior to CT in assessing the pericardium, heart, and great vessels. Coronal images are useful in demonstrating the extent of tumor in the subcarinal region, aortopulmonary window, and superior vena cava. However, it is limited by poorer spatial resolution, as compared with that of CT, and by cardiac and respiratory motion artifacts; however, the magnitude of these limitations has diminished with newer MRI scanners. MRI may be used instead of CT in patients who have had previous adverse reactions to iodinated contrast media and in patients with significant renal impairment, because MRI does not require the use of intravenous enhancement with iodinated contrast media. The overall difference in accuracy between MRI and CT is not significant. The sensitivity of CT is 63%, and that of MRI is 56%. In the distinction of T3 and T4 tumors from less extensive tumors, the specificity of CT is 84%, and that of MRI is 80%. 

The role of positron emission tomography (PET) has become more widespread in the past 5 years. It is indicated in the assessment of indeterminate pulmonary nodules and staging. Fluorodeoxyglucose (FDG)-PET is superior to CT in differentiating between malignant and benign tumors. The preoperative use of PET has led to a reduction in the number of unnecessary thoracotomies in patients considered to be operable on the basis of CT and clinical criteria. The combination of CT and PET improves radiotherapy planning and it is to be expected that combined CT-PET–guided planning devices will further refine 3-dimensional conformal radiotherapy.

Treatment

NSCLC therapy 
Surgical - offers the best chance for curing. The increased use of lung-sparing resections (sleeve lobectomy, segmentectomy, wedge resection and thoracoscopic wedge resection), has allowed surgical therapy for patients with less pulmonary reserve, but studies demonstrate that local recurrence rates are higher than non lung-sparing resections. 

 Radiation - controls local disease (10-20% of localized disease can be cured). Radiation therapy is most commonly used to palliate symptoms. 

Chemotherapy - its effectiveness is controversial. Cisplatin, mitomycin, vinca alkaloids, infosfamide and etoposide are some used drugs. Benefits to this group are minimal. 

Adjuvant therapy - in patients with resectable stage II or III NSCLC, there is a high risk for failure of surgical therapy due to local, mediastinal or distant metastatic recurrence. Radiation therapy decrease the risk of mediastinal recurrence but does not improve overall survival. Increased disease-free survival is achieved in stage II and III resected NSCLC patients treated with chemotherapy or radiation therapy plus chemotherapy. 

· SCLC therapy  

Chemoterapy is the cornerstone of treatment. Regiments containing etoposide and either carboplatin or cisplatin is believed to offer the best combination of efficacy and lack of toxicity. 

In patients with limited-stage disease concurrent or alternating chest radiation therapy with chemotherapy is used. In patients with extensive-stage SCLC, radiation is not used in the initial management because chemotherapy produces initial palliation in 80% or more case.  Surgical resection provides the best chance of long-term disease-free survival and possibility of a cure. In stages I and II NSCLC, surgical resection is almost always possible unless co morbid medical conditions are present or the patient's respiratory reserve is so low that the intended resection will leave the patient with crippling respiratory dysfunction. The role of surgery for stage III disease is controversial. Patients with completely resectable primary tumors ( T4 N0) have a much better prognosis than those with spread to ipsilateral mediastinal or subcarinal lymph nodes ( N2), signifying that spread beyond the primary tumor is associated with a poor prognosis. Patients with stage IIIB or IV tumors are generally not surgical candidates. 

Preoperative evaluation.  This should include a careful assessment of resectability, cardiopulmonary reserve, and per operative risk. 

Pulmonary function tests: As a general guideline, most patients with a preoperative forced expiratory volume in one second of greater than 2.5 L are able to tolerate pneumonectomy. With a forced expiratory volume in one second of 1.1-2.4 L, a lobectomy is possible. With a forced expiratory volume in one second of less than 1 L, patients are not considered candidates for surgery. These factors are further modified by the presence of cardiac disease or other co morbid conditions. 

Surgical procedures. The standard surgical procedures for lung cancer include lobectomy or pneumonectomy. Wedge resections are associated with an increased risk of local recurrence and a poorer outcome. 

Postoperative evaluation.  Residual pulmonary function after surgical resection is estimated using pulmonary function tests and radionuclide lung scans. 

Complications.  The per operative mortality rate is 6% for pneumonectomy, 3% for lobectomy, and 1% for segmentectomy. These rates reflect improvements in anesthesia and surgical techniques. 

Only 30-35% of patients with NSCLC present with sufficiently localized disease at diagnosis to attempt curative surgical resection (stages IA and IB, IIA and IIB, and IIIA). Approximately 50% of patients who undergo surgical resection experience local or systemic relapse; thus, approximately 80% of all patients with lung cancer are considered for chemotherapy at some point during the course of their illness.   

At present, chemotherapy  alone has no role in potentially curative therapy for NSCLC. Although the relapse rate after surgical resection of localized NSCLC is high, multiple randomized trials have failed to detect a benefit of adjuvant chemotherapy. Two small, randomized trials have suggested that neoadjuvant chemotherapy (chemotherapy given prior to surgery) prolongs survival in subjects with stage IIIA disease. Other similarly designed trials fail to confirm this. Chemotherapy may be considered as part of multimodality therapy for locally advanced NSCLC and is used alone in the palliative treatment of stage IIIB NSCLC (owing to malignant pleural effusion) and stage IV NSCLC. 

NSCLC is only moderately sensitive to chemotherapy, with single-agent response rates in the range of 15% or better. Some newer agents (gemcitabine, paclitaxel, docetaxel, vinorelbine) have shown promising single-agent activity, with response rates from 20-25%. Combination chemotherapy regimens have been reported to achieve response rates as high as 50%, especially when newer agents are included. 

Patients with good performance status (0-2 on Eastern Cooperative Oncology Group scale, >70% on Karnofsky scale) and less than 10% body weight loss are good candidates for chemotherapy. In such patients, platinum-based chemotherapy provides better palliative benefits than the best supportive care and may provide a modest survival advantage. Commonly used regimens include carboplatin-paclitaxel, cisplatin-gemcitabine, and cisplatin-vinorelbine, all of which achieve similar results. 

Several randomized controlled trials have failed to show a clear superiority of one combination over another. However, a recently reported meta-analysis compared a combination of gemcitabine-cisplatin with other platinum-containing regimens. This meta-analysis was initially presented at the 10th World Conference on Lung Cancer in Vancouver, Canada, and included data from 13 randomized trials. This meta-analysis showed an absolute survival benefit of 3.9% at 1 year in favor of gemcitabine-containing regimens. Gemcitabine-containing regimens were also superior in median progression-free and overall survival. The estimated pooled hazard ratio for overall survival was 0.9 in favor of gemcitabine-containing regimens (P <.001).   

In the treatment of stage I and stage II NSCLC, radiation therapy alone is considered only when surgical resection is not possible because of limited pulmonary reserve or the presence of co morbid conditions. 

The role of radiation therapy as surgical adjuvant therapy after resection of the primary tumor is controversial. Radiation therapy reduces local failures in completely resected (stages II and IIIA) NSCLC but has not been shown to improve overall survival rates. 

Radiation therapy alone used as local therapy has been associated with 5-year survival rates of 12-16% in early-stage NSCLC (T1 and T2 disease). No randomized trials have directly compared radiation therapy alone with surgery in the management of early-stage NSCLC. The current standard of care in the management of good-risk (Karnofsky performance score of 70-100, minimal response rate in previously treated patients ranges from 10-18%, but, more importantly, therapy with gefitinib has been shown to improve quality of life and disease-related symptoms. Two large phase 3 randomized trials testing the addition of gefitinib to standard chemotherapy in the first-line setting failed to show any improvement with the addition of gefitinib over chemotherapy alone. Several different reasons can be put forth to explain this lack of improvement, and ongoing studies are testing the optimum role of molecularly targeted therapies in the management of NSCLC. Results of Study 709, Iressa Survival Evaluation in Lung Cancer (ISEL), released December 17, 2004, describe a large clinical trial (N = 1692) comparing gefitinib with placebo showed no survival advantage for NSCLC in the overall population. Several subsets within the overall study population, however, did show positive responses. These responding populations include Asians (particularly those of Japanese origin) and nonsmokers patients with locally advanced NSCLC are combined-modality therapy consisting of platinum-based chemotherapy and radiation. These results in statistically significant improvement in both disease-free and overall survival rates compared with either modality used alone. 

Current research efforts focus on the use of chemotherapy (with or without radiation therapy) in the neoadjuvant setting to try to improve resectability. 

Two recently reported randomized studies show longer survival in patients with unresectable stage III disease when treated with concurrent (rather than sequential) platinum-based chemotherapy and radiation therapy than when treated with other regimens. 

With the increased understanding of molecular abnormalities in lung cancer, recent research efforts have focused heavily on identifying molecular targets and using this knowledge to develop molecular-targeted therapies. 

One such abnormality, which is common in NSCLC, is over expression of the epidermal growth factor receptor (EGFR). Stimulation of the EGFR pathway leads to increased autophosphorylation of a tyrosine kinase pathway associated with EGFR. This leads to a series of intracellular events culminating in increased mitotic and growth potential, increased ability to metastasize, and increased angiogenesis (new blood vessel formation) in the cancer cells. Cancers over expressing EGFR have been shown to have increased resistance to therapy, increased metastatic potential, and poorer prognoses. 

Several molecular-targeted therapies have been developed and are at various stages of testing in NSCLC. Gefitinib (Iressa [ZD1839]) is one such approach and represents a class of EGFR pathway inhibitors that acts intracellularly to block activation of EGFR pathway. Two large phase 2 trials (Iressa Dose Evaluation in Advanced Lung Cancer 1, Iressa Dose Evaluation in Advanced Lung Cancer 2) led to the expedited approval of gefitinib in the United States as a third-line therapy. 

A randomized trial conducted in Canada demonstrated that another EGFR tyrosine kinase inhibitor, erlotinib (Tarceva), improved survival rates compared to placebo. This finding was the basis for the recent approval of the drug in the United States. Similar to the experience with gefitinib, no benefit was seen when erlotinib was combined with chemotherapy. 

Unresectable NSCLC is treated with chemotherapy or a combination of chemotherapy and radiation therapy. Aggressive antiemetic support and growth-factor support, when appropriate, are other integral parts of medical treatment of affected patients. Antibiotics are commonly required for treatment of infectious complications. Aggressive antiemetic support to prevent, not treat, nausea and vomiting is essential because of the highly emetogenic potential of chemotherapy drugs and the doses used in the treatment of NSCLC. This holds especially true for platinum-based chemotherapeutic regimens. The most common and effective agents are corticosteroids and the serotonin receptor antagonists, which include ondansetron (Zofran), granisetron (Kytril), and dolasetron (Anzemet). 
For each stage, the prognoses or estimated 5-year survival rates, in the United States are as follows:   

· Stage IA - 75%   

· Stage IB - 55%   

· Stage IIA - 50%   

· Stage IIB - 40%   

· Stage IIIA - 10-35% (Stage IIIA lesions have a poor prognosis, but they are technically resectable.)   

· Stage IIIB - 5% (Stage IIIB lesions are nonresectable.) 

· Stage IV - Less than 5% 

For each stage, the prognoses or estimated 5-year survival rates in Europe are as follows: 
· Stage IA - 60% 

· Stage IB - 38% 

· Stage IIA - 34% 

· Stage IIB - 24% 

· Stage IIIA - 13% (Stage IIIA lesions have a poor prognosis, but they are technically resectable.) 

· Stage IIIB - 5% (Stage IIIB lesions are nonresectable.) 

· Stage IV - Less than 1%

Lecture 7
Breast cancer

Epidemiology and etiology

Incidence

1. Breast cancer is the most common lethal neoplasm in women. The American Cancer Society (ACS) has estimated that breast cancer will constitute 29% of all new malignant neoplasms and 16% of deaths from cancer in women. The annual incidence of breast cancer in the world increases dramatically with age.

2. The incidence of male breast cancer is about 2.5 per 100,000 population. Fewer than 1% of all breast cancer cases occur in men.

Etiology. 

Breast cancer is the result of mutations in one or more critical genes. Two genes in women on chromosome 17 have been implicated. The most important gene is called BRCA-1 (at 17q21); the other is the p53 gene (at 17p13). A third gene is the BRCA-2 gene on chromosome 13. A fourth gene implicated in the etiology of breast cancer is the androgen-receptor gene, found on the Y chromosome. Mutations of the latter gene have been associated with several cases of male breast cancer but not female breast cancer. The best established etiologic agent in breast cancer is exposure to radiation. A viral cause has also been postulated but never proved in humans. Complex experimental and epidemiologic evidence points strongly to the influence of hormones and diet in the pathogenesis of breast cancer. The variation of incidence of breast cancer in different populations is highly correlated with consumption of dietary fat, dietary sugar, or parity in 75% of cases affecting postmenopausal women and in about 50% of cases affecting premenopausal women.

1. Diet. Diets in Western countries typically have a high content of fat and sugar. The dietary contents of both fat and total calories independently are strongly correlated with the incidence of breast cancer. Women from Western countries have about six times the risk for breast cancer as do women from Asian or underdeveloped countries. The low breast cancer rate in Asian women may also relate to the higher oral intake of phytoestrogens in Asia than in the United States and Europe. 

The risk for breast cancer increases progressively with age except in countries with low-fat diets, where the risk is stabilized or decreased in older women. The risk changes accordingly when populations move from a low-risk country to a high-risk country and adopt the dietary habits of the new country. It is likely, however, that the effect of diet on breast cancer incidence occurs at an early age, such as in childhood or adolescence. No data in humans prove that changing from a high-fat diet to a low-fat diet later in life reduces the risk for breast cancer.

2. Hormones. There is ample evidence implicating hormones in the cause of breast cancer, but the role of individual hormones is uncertain. High prolactin levels are clearly related to the development of breast cancer in animal models, but epidemiologic evidence is conflicting, and a causative relationship between prolactin and breast cancer has not been proved in humans. Estrogens, either alone or in combination with progestins in various oral contraceptive preparations, are also of concern. Short-term studies have shown no increased risk for breast cancer from oral contraceptives, whereas other studies  suggest that long-term use may increase the risk for breast cancer in young women.

3. Links between diet and hormones. Differences in estrogen and prolactin levels in female populations correlate with differences in dietary fat; that is, high-fat diets are associated with increased hormone secretion. Furthermore, obesity is associated with increased adrenal production of androstenedione, which is converted to estrogens in adipose tissue; this source of production and conversion continues after menopause. Finally, tumor-promoting steroid

hormones are also fat soluble and likewise may be accumulated in breast tissue.

4. Hereditary breast cancer. Familial aggregations of breast cancer occur in about 18% of cases, but only about 5% of cases can be considered truly familial based on extended pedigree analysis. Most of these are due to mutations in the BRCA-1 and BRCA-2 genes. The disease tends to occur at an earlier age and to be bilateral in patients with familial breast cancer. It can also be associated with carcinomas developing in other organs (especially the colon, ovary, or uterus) or with other rare cancers (sarcomas, brain, leukemia, adrenal glands) as part of the Li-Fraumeni syndrome associated with mutations in the p53 gene. Familial transmission can occur through either the maternal or paternal germ line as an autosomal dominant trait. In such families, the lifetime risk of women developing breast cancer is at least 50%. Features in the history of a patient that increase the liklihood of having BRCA mutations include the following:

a. Multiple cases of early onset breat cancer in the family

b. Ovarian cancer with family history of breast or ovarian cancer

c. Breast and ovarian cancer in the same woman

d. Bilateral breast cancer

e. Ashkenazi Jewish heritage

f. Male breast cancer

Risk factors for breast cancer

1. High-risk factors (three-fold or more increase)

a. Age (older than 40 years of age)

b. Previous cancer in one breast, especially if it occurred before menopause

c. Breast cancer in the family. Increased occurrence of breast cancer is seen in mothers, daughters, and sisters particularly, but also in aunts, cousins, and grandmothers. Mothers, daughters, and sisters of women who develop bilateral or unilateral breast cancer before menopause are at higher risk for developing breast cancer.

d. Hyperplasia with atypia. Most forms of benign breast disease do not predispose patients to the subsequent development of breast cancer. This is especially true of “fibrocystic disease.” Women with proliferative disease of the breast with atypical hyperplasia (atypia) are at increased risk for developing breast cancer (five-fold increase), however. The risk for atypia is greater in patients with a strong family history of breast cancer (11-fold increase).

e. Parity. Women who are nulliparous or who were first pregnant after the age of 31 years are three to four times more likely to develop breast cancer than those who complete the first pregnancy before the age of 18 years.
f. Lobular carcinoma in situ carries a 30% risk of invasive cancer.

g. Risk factors in men. Klinefelter’s syndrome, gynecomastia, and family history of male breast cancer

2. Intermediate risk factors (1.2- to 1.5-fold increase)

a. Menstruation history:

1. Early menarche

2. Late menopause

b. Oral estrogens in women

c. History of cancer of the ovary, uterine fundus, or colon

d. Diabetes mellitus

e. Use of alcoholic beverages

3. Factors known to decrease risk

a. Asian ancestry

b. Term pregnancy before age 18 years of age

c. Early menopause

d. Surgical castration before the age of 37 years

4. Factors having no effect on risk (previously thought to be risk factors): multiparity, lactation, and breast feeding

II. Pathology and natural history

A. Histology may influence treatment decisions, but the stage of disease is usually more important. Poorly differentiated tumors (high-grade) have a worse prognosis than well-differentiated (low-grade) tumors. Inflammatory carcinoma has a poor prognosis, irrespective of stage. For patients with negative nodes, a group of “special tumor types” is associated with a better prognosis (typical medullary, mucinous, papillary, and pure tubular types). For early disease without lymph node involvement (stage I), the 5-year survival rate is about 80% for invasive ductal carcinomas and 90% to 95% for invasive lobular, comedocarcinomas, and colloid carcinomas.

1. Ductal adenocarcinoma (78%) tends to be unilateral. Invasive ductal carcinoma can occur with and without scirrhous components; nearly all male breast cancer is of this type. Noninvasive ductal adenocarcinoma (also called ductal carcinoma in situ or intraductal carcinoma) usually occurs without forming a mass because there is no scirrhous component.

2. Lobular carcinoma (9%). About half of the cases of lobular carcinoma are found in situ without any sign of local invasion (this disease is considered premalignant by some authorities and has been termed lobular neoplasia). Lobular carcinoma is associated with an increased risk for bilateral breast cancer (about one third of cases). The classic form of the disease (including the alveolar and mixed variants) is frequently bilateral, but otherwise it has a somewhat better prognosis than infiltrating ductal carcinomas. The solid and signet-ring cell variants have a worse prognosis than infiltrating ductal carcinoma because of a high propensity to metastasize as a diffuse or finely nodular infiltrate in the retroperitoneum with prominent desmoplastic (fibrotic) reaction. Taking all forms of invasive lobular carcinoma as a group, the overall prognosis is about the same as for infiltrating ductal carcinoma.

3. Special types with a good prognosis (10%). Pure papillary, tubular, mucinous, and typical medullary carcinomas. Adenocystic carcinomas may qualify as well, but they are sufficiently rare for this to be uncertain.

4. Comedocarcinoma (5%). Ducts packed with small cell tumor and central debris

5. Medullary carcinoma (4%). Undifferentiated cells with a heavy lymphocytic infiltrate

6. Colloid carcinoma (3%). Duct is blocked with inspissated carcinoma cells, and proximal cysts develop.

7. Inflammatory carcinoma (1%). Poorest prognosis. Lymphatics become packed with tumor, leading to breast and skin changes that mimic infection.

8. Paget’s disease of the breast. Unilateral eczema of the nipple; always associated with ductal carcinoma in women. Prognosis is good if detected before a mass is present.

B. Mode of spread. Breast cancers spread by contiguity, lymphatic channels, and blood-borne metastases. The most common organs involved with symptomatic metastases are regional lymph nodes, skin, bone, liver, lung, and brain.

C. Lymph node metastases

1. Axillary lymph node metastases are present in 55% to 70% of patients at the time of diagnosis when not detected by screening mammography. Clinically normal axillae have histologic evidence of metastases in 40% of patients.

2. Axillary dissections lead to removal of an average of 15 to 20 lymph nodes (range, 0 to 80). The prognosis depends on the number of histologically positive nodes found and is independent of the number of nodes removed.

3. The number of nodes found to contain tumor increases by up to 30% with meticulous serial sectioning. The use of immunohistochemical techniques may result in finding an even larger number of nodes with “micrometastases.”

4. Tumors that grow fast are more likely to metastasize to lymph nodes than tumors that grow slowly.

5. Tumor size is closely associated with the presence of axillary metastases.

Tumor size (cm) Patients with four or more positive lymph nodes (%)

<1 25

1–2 35

2–3 50

>3 55–65

6. Internal mammary nodes have evidence of tumor in 26% of patients with inner quadrant lesions and 15% with outer quadrant lesions. Mammary node metastases rarely occur in the absence of axillary node involvement.

D. Natural history. Breast cancer is a heterogeneous disease, which grows at very different rates in different patients and is often a systemic disease at the time of initial diagnosis. Evidence for this statement is as follows:

1. The tumor doubling time (TDT) of breast cancer. A 1-cm breast tumor contains about 109 cells and has undergone 30 of the 40 doublings that will occur before the patient dies. The TDT of primary breast cancer varies from 25 to 200 days for early lesions, but in advanced disease, the TDT may exceed 500 days. Thus, a 1-cm tumor may have been present for 2 to 17 years before diagnosis.

2. Prognosis is influenced by biochemical markers

a. Endocrine tissues contain receptors for critical hormones. Receptors for estrogen (ER) and progesterone (PgR) should be routinely assessed in breast cancer specimens because they are useful in choosing therapy and their presence predicts a better prognosis.

b. Measurements of aneuploidy and rapid cell division (e.g., high S phase on flow cytometry) appear to predict for early recurrence and early death.

c. Numerous biochemical changes in breast cancer tissue have been proposed to influence prognosis, including HER-2/ neu, cathepsin D, heat-shock protein, and p53. None has been firmly established as an independent prognostic factor, but this area continues to undergo investigation.

3. Local measures have only a limited effect on survival. Untreated patients have a median survival of 2.5 years. Patients treated with mastectomy or RT have an improved survival expectancy over untreated patients. However, they continue to die at a faster rate than age-matched controls for the first 20 years after treatment. Whatever the cause of death, 75% to 85% of patients with a history of breast cancer have evidence of the tumor at autopsy.

4. Removal of a primary tumor does not substantially alter the risk of metastases.

a. Distant metastases are present in two thirds of breast cancer patients at the time of diagnosis.

b. Variation in local therapies (radical, modified radical, or simple mastectomies with or without RT) does not alter survival results.

c. Patients with axillary lymph node metastases have a high rate of relapse with distant metastases despite complete removal of all local tumor.

d. Breast cancer that recurs locally is associated with distant metastases in 90% of cases.

5. Regional lymph nodes are harbingers of systemic disease and not barriers to tumor spread.

a. Removal of axillary nodes at surgery does not affect the frequency of recurrence, the development of distant metastases, or survival rates.

b. Half of all patients with four or more positive axillary nodes have clinical evidence of metastatic disease within 18 months.

c. The 10-year survival rate is about 65% for patients without axillary node metastases, 40% with one to three positive nodes, and 15% with four or more positive nodes.

E. Associated paraneoplastic, metabolic, and neoplastic problems

1. Nonmalignant conditions that may be associated with breast cancer

a. Dermatomyositis (breast cancer is the most commonly associated malignancy, and treatment of the cancer has been associated with resolution of dermatomyositis)

b. Acanthosis nigricans

c. Cushing’s syndrome (rare)

d. Paraneoplastic neuromuscular disorders

e. Hypercalcemia (only in the presence of metastases)

f. Hemostatic abnormalities (rare)

2. Second malignancies in patients with breast cancer

a. Ovarian cancer, especially in familial breast cancer

b. Colorectal carcinoma

III. Diagnosis

A. Physical findings and differential diagnosis

1. Breast lumps are detectable in 90% of patients with breast cancer and constitute the most common sign on history and physical examination. The typical breast cancer mass has a dominant character and tends to be solitary, unilateral, solid, hard, irregular, nonmobile, and nontender.

2. Spontaneous nipple discharge through a mammary duct is the second most common sign of breast cancer. Nipple discharge develops in about 3% of women and 20% of men with breast cancer but is a manifestation of benign disease in 90% of patients. Discharge in patients older than 50 years of age is more likely to represent cancerous rather than benign conditions. The character of nipple discharge is helpful in establishing a diagnosis 

a. Discharges treated medically. Milky discharges are galactorrhea, purulent discharges are due to infection, and multicolored or sticky discharges represent duct ectasia. These types of discharge are rarely associated with cancer. Duct ectasia (comedomastitis) appears as burning, itching, and pain associated with palpable subareolar, tortuous, tubular swellings.

b. Discharges treated surgically. Serous, serosanguineous, bloody, or watery discharges may represent intraductal papilloma (usually characterized by nipple discharge without a mass), cysts, or cancer; surgical exploration is imperative.

3. Other presenting manifestations include skin changes, axillary lymphadenopathy, or signs of locally advanced or disseminated disease. A painful breast is a common symptom but is usually a result of something other than the cancer. Paget’s carcinoma appears as unilateral eczema of the nipple. Inflammatory carcinoma appears as skin erythema, edema, and underlying induration in the absence of infection.

4. Benign lesions resembling breast carcinoma

a. Lumps. Fibrous tumors, lymphadenitis, calcified fibroadenomas, myoblastomas, posttraumatic fat necrosis, residual inflammatory masses, complex cysts, plasma cell mastitis (sequelae of duct ectasia)

b. Nipple discharges 
c. Skin and nipple changes. Inflammatory diseases, superficial thrombophlebitis (Mondor’s disease)

B. Evaluation after discovery of a suspected mass

1. Biopsy. Any new or previously unevaluated breast mass in any woman of any age that has a “dominant” character must undergo biopsy without delay.

a. Fine-needle aspiration cytology may be performed if both technical and cytopathologic expertise are available. The method is easy, quick, and safe. “Seeding tumor cells along the needle track” is not a consideration in breast cancer. The sensitivity in diagnosing malignancy has been reported to be 90% to 95%, with almost no false-positive results (98% specificity).

b. Ultrasound or stereotactic core biopsy. These techniques are increasingly used as an alternative to excisional biopsy by a surgeon.

c. Excisional biopsy. The National Institutes of Health Consensus Development Program recognizes a two-step procedure as the standard practice. A diagnostic biopsy specimen should be studied with permanent histologic sections before definitive treatment alternatives are discussed with the patient.

The exception to this practice would be for a patient who insists on mastectomy immediately; these patients should undergo complete staging procedures before the biopsy is undertaken.

1. Patients should be informed that most breast lumps are benign, but the possibility of cancer is real.

2. The biopsy should excise the tumor if it is small.

3. Fresh tissue should be sent for ER, PgR, and histologic evaluation.

2. Cyst aspiration. Patients with a soft, rounded, movable mass are likely to have a cyst that can be managed with aspiration. Local anesthetics may distort the ability to feel if a mass has resolved after aspiration and should therefore be avoided. After aspiration has been attempted, it is necessary to obtain a biopsy specimen under the following circumstances:

a. No fluid can be aspirated.

b. Fluid is aspirated, but a mass remains palpable.

c. The fluid is bloody.

d. The mass recurs at a 2-week follow-up examination.

e. The cytology examination of the fluid (if obtained) reveals malignancy; these patients require definitive cancer treatment.

3. Mammography detects 85% of breast cancers. A distinction must be made between diagnostic mammography and screening mammography. Although 15% of breast cancers cannot be visualized with mammography, 45% of breast cancers can be seen on mammography before they are palpable. A normal mammographic result must not dissuade the physician from obtaining a biopsy of a suspicious mass.

a. Clear indications for mammography

1. Evaluation of suspected benign or malignant breast disease, including an assessment of apparently normal breast tissue in patients with a dominant mass 

2. Evaluation of the contralateral breast in patients with documented breast cancer

3. Follow-up of patients with prior breast cancer

4. Follow-up of patients with premalignant breast disease (gross cystic disease, multiple papillomatosis, lobular neoplasia, and severe atypia)

b. Other possible indications for mammography

1. Evaluation of breasts that are difficult to examine

2. Workup of metastatic adenocarcinoma from an unknown primary

3. Evaluation of patients at high risk for breast cancer (especially patients with prior breast augmentation with silicone and patients with a strong family

history of breast cancer)

4. Screening for breast cancer.

c. Mammographic signs of malignancy (sensitivity is about 75% and specificity almost 90%)

1. Calcium deposits, unless in a mulberry (fibroadenoma) or curvilinear (cystic disease) pattern

2. Mammary duct distortion or asymmetry

3. Skin or nipple thickening

4. Breast mass

C. Pretreatment staging procedures

1. Complete blood count, liver function tests, calcium and phosphorous levels

2. Chest radiograph, mammography

3. Liver scan (usually by computed tomography) and bone scan with plain film correlation are performed routinely for clinical stage II, III, and IV disease but are

not usually indicated for patients with clinical stage I disease unless symptoms, signs, or biochemical tests suggest an abnormality.

4. Bone marrow aspiration if there is unexplained cytopenia or leukoerythroblastic blood smear

D. Tumor markers. The blood CEA and CA 27.29 (CA 15-3) levels may be useful to follow response to treatment in advanced disease.

IV. Staging system and prognostic factors

A. Staging system. The standard staging system for breast cancer is the TNM system. Regional disease (stage III) is now separated into operable

(IIIA) and inoperable disease (IIIB). 

B. Prognostic factors and approximate survival

1. Clinical stage

Clinical stage Five years (%) Ten years (%)

0 >90 90

I 80 65

II 60 45

IIIA 50 40

IIIB 35 20

IV and inflammatory breast cancer 10 5

2. Histologic involvement of axillary lymph nodes (survival rates shown are for those not treated with adjuvant chemotheraphy)

Axillary lymph nodes Five years (%) Ten years (%)

None positive 80 65

1–3 positive nodes 65 40

>3 positive nodes 30 15

3. Tumor size

Size of tumor (cm) Ten years (%)

<1 80

3–4 55

5–7.5 45

4. Histology. Patients with poorly differentiated, metaplastic, or high-grade malignancies have a poorer prognosis than those with tumors that are well differentiated or of low grade. 

5. Hormone receptors. Patients with ER-positive tumors have longer survival times than patients with ER-negative tumors.

V. Screening and early detection

A. Prophylactic mastectomy can be considered only for very high-risk groups. Even “total mastectomy” can leave breast tissue behind; hence, there is no

guarantee that breast cancer will truly be prevented by mastectomy.

1. Prophylactic simple mastectomy and reconstructive surgery can be considered for the following patients:

a. Patients with benign breast disease and a family history of bilateral, premenopausal breast cancer. These patients need to have biopsies done frequently on suspected masses, but the results usually are benign. The morbidity of repeated biopsies may be offset by a definitive procedure. The patient must be informed that even a “total” mastectomy leaves residual breast tissue in situ and thus does not guarantee prevention of later breast cancer.

b. Patients with a previous history of breast cancer and fibrocystic disease in the remaining breast

c. Patients with lobular carcinoma in situ

2. Age for prophylactic mastectomy. The appropriate age is not well defined. Such patients should be apprised of the risks involved, followed carefully, and be prepared to consider prophylactic mastectomy after they reach 30 years of age.

B. Screening women for breast cancer is controversial because the long-term survival advantage of detecting small lesions early is not established. The most aggressive recommendations for screening are those of the American Cancer Society (ACS). They are briefly summarized here for reference.

1. Monthly self-examination for all women older than than 20 years of age. Premenopausal women should perform the examination 5 days after the end of the menstrual cycle; postmenopausal women should examine themselves on the same day each month.

2. Physical examination by a physician every 3 years for women between 20 and 40 years of age and annually for women older than 40 years of age.

3. Mammography. Current mammographic techniques using dedicated film screen equipment expose the breast to 0.02 cGy for a two-view study; xeromammography increases this dose two- to three-fold. An exposure of 1 cGy is expected to increase the risk for breast cancer by six cases per 1 million population.

a. Annual mammograms have been demonstrated to reduce breast cancer mortality in women older than 50 years of age.

b. The ACS recommends a mammogram as a baseline for women 35 to 39 years old, mammograms every 1 to 2 years for women 40 to 49 years old, and mammograms yearly for women 50 years of age and older.

c. The National Cancer Institute makes no recommendations for mammographic screening before 50 years of age but does recommend annual

mammography after 50 years of age.

VI. Management: disseminated disease (stage IV). The responses of metastasized breast cancer to systemic therapy provide the foundation for adjuvant therapy of earlier stages of disease. Thus, the management of advanced disease is presented first in this chapter. For most patients, either chemotherapy or endocrine therapy is given as initial treatment for documented disseminated breast cancer. 

A. Predictive factors for response to therapy. ER and PgR activities are the most predictive factors for response to hormonal therapies for primary and metastatic breast cancer. There are no validated predictive factors for response to chemotherapy, although tumor expression of HER-2/ neu may be the first exception. Patients whose tumors have a low or undetectable level of HER-2/ neu appear to derive considerable benefit from regimens containing cyclophosphamide, methotrexate, and 5-fluorouracil (CMF regimen). Conversely, patients whose tumors overexpress HER-2/ neu appear not to derive benefit from CMF, are less likely to respond to hormone therapy even if they are ER positive, but appear to achieve a significantly improved clinical outcome when treated with regimens that contain doxorubicin (Adriamycin).

B. Endocrine therapy is used for patients whose life is not in immediate danger from advancing cancer. Patients who develop recurrent disease within 1 year of primary treatment usually have rapidly growing tumors and have a poor response to endocrine treatments.

1. The hormone receptor status of the tumor should be positive or unknown before embarking on endocrine manipulations. The response rate varies directly with which receptors are positive and the amount of ER and PgR activity that is present. Patients with receptor-negative tumors usually should not be treated initially by endocrine manipulation because response is unlikely (less than 10%).

2. Anti-estrogens. Tamoxifen citrate (Nolvadex) is basically an antiestrogen and the first endocrine therapy used in patients with ER-positive or ER-unknown tumors, regardless of the patient’s age. Tamoxifen (20 mg PO once daily) is given continuously until relapse occurs. Toremifene appears to be similar to tamoxifen but has a much smaller experience in treatment. Raloxifene is inferior to tamoxifen in clinical trials but is approved for use in the treatment of osteoporosis.

3. Aromatase inhibitors block the conversion of androgens to estrogens. Anastrozole (Arimidex, 1 mg PO once daily) and letrozole (Femara, 2.5 mg PO once daily) are alternative second-line endocrine agents to megestrol acetate for the treatment of breast cancer. Other similar agents are undergoing study. The spectrum of side effects from these agents is similar to that of tamoxifen, but side effects are usually less frequent with the former drugs than is the case with tamoxifen. Aminoglutethimide is a nonselective inhibitor and has been largely replaced by the newer agents.

4. Megestrol acetate (Megace, 40 mg PO four times daily) is a progestin and an excellent second- or third-line choice of endocrine therapy for eligible patients.

5. Fourth-line endocrine agents. An androgen (fluoxymesterone, 10 mg four times daily) or estrogen (diethylstilbestrol, 5 mg three times daily) can be used in patients who respond to and then fail to respond to treatment with tamoxifen, an aromatase inhibitor, and megestrol acetate but who show metastatic disease that still mandates endocrine therapy.

6. Ovarian ablation is still used by some practitioners to treat premenopausal women with relapsed breast cancer who are ER positive. Sterilization can be accomplished by surgery or radiation therapy (RT), although if the latter modality is used, the lapse of time until response occurs is longer, and the response may be incomplete. Medical castration with a luteinizing hormone–releasing hormone agonist (leuprolide or goserelin) may also be considered in premenopausal women.

7. Adrenalectomy or hypophysectomy can cause difficult problems in medical management. Other therapeutic choices are preferable.

8. Hypercalcemic crises or worsening bone pain after hormonal therapy can occur. This “endocrine flare” is evidence of a hormonally responsive cancer. It is usually worthwhile to continue the treatment with hormones while treating the hypercalcemia. If hypercalcemia is refractory to treatment, the endocrine therapy should be discontinued and cytotoxic chemotherapy undertaken.

9. A worsening bone scan in a clinically improving patient may follow endocrine therapy of any type. The worsening probably reflects healing of diseased bone associated with increased or new uptake of isotopic tracers. This situation commonly indicates successful therapy, which should be continued.

C. Chemotherapy

1. Indications

a. Patients who are ER-negative

b. Patients who are ER-positive and who fail endocrine therapy

c. Patients with life-threatening disease: lymphangitic dissemination in the lungs, liver metastases, or rapidly advancing cancer in any site

2. Choice of cytotoxic agents. Many cytotoxic agents used singly are effective in achieving partial (rarely complete) response in 20% to 35% of cases. Remission commonly lasts 4 to 6 months. The most effective single agents are doxorubicin and the taxanes (paclitaxel or docetaxel). Docetaxel is particularly helpful in patients with liver metastases.

3. Combinations of cytotoxic agents (Table 10.4). The CMF regimen is a good choice for initial treatment, especially the “classic” version when combined with prednisone. Response rates of about 60% can be expected with a median duration of a year or more. The doxorubicin (Adriamycin) combinations of CA and FAC are also effective. The combination of doxorubicin with paclitaxel is reported to have much a higher response rate that requires confirmation.

4. Failure of combination chemotherapy. After failing CMF or CA, sequential single agents can be tried. Drugs for end-stage disease are paclitaxel (Taxol), docetaxel (Taxotere), fluorouracil, methotrexate, vinorelbine, mitomycin C, and prednisone.

5. Herceptin (anti–HER-2 monoclonal antibody), with or without concomitant cytotoxic agents, is useful in patients whose tumor overexpresses HER-2/ neu (c-erbB-2). Overexpression occurs in 25% to 30% of patients. The response rate to Herceptin when used alone is 15%, but the response is durable.

Herceptin is synergistic with cytotoxic agents but significantly increases cardiotoxicity when used with doxorubicin.

6. Bisphosphonates are increasingly used to treat the hypercalcemia associated with malignant disease. Some trials suggest that bisphosphonates, particularly pamidronate, may also be useful in postponing “skeletal events,” such as fractures or pain, in patients with breast cancer metastatic to bone.

7. Bone marrow or stem cell transplantation is of doubtful benefit for patients with advanced metastatic breast cancer.

D. Local therapy for metastatic disease. Metastatic disease is generally treated systemically, but some local problems benefit from local RT.

1. Isolated painful bony metastases usually respond well to local RT.

2. Massive axillary metastases usually require local RT, either with or without surgical resection.

3. All cervical spine and femoral neck lesions with or without symptoms should usually be treated with local RT. Femoral neck lesions may also require surgical fixation.

4. Brain and orbital metastases. A few patients survive several years after RT.

5. Chest wall recurrence. These patients are generally treated first with systemic therapy. In some cases, RT may be used, especially when the patient is

otherwise without evidence of disease.

VII. Management: locoregional treatment of breast cancer

A. Carcinoma in situ (CIS). Improvements in mammographic technique and the increased use of screening have resulted in a dramatically increased incidence of noninvasive breast tumors, particularly ductal CIS. About 30% of new breast cancer cases are CIS.

1. Ductal CIS (75% of cases) is clearly a malignant disease and recurs in about 35% of cases within 10 to 15 years if treated with excisional biopsy alone. The recurrence is invasive carcinoma in more than 25% of cases. When axillary node dissection has been performed, metastases have been found in less than 3% of cases. When mastectomy has been performed, the disease is multicentric (additional CIS lesions more than 2 cm away from the main lesion) in half of cases.

a. The risk for recurrence is most increased by the presence and amount of comedo-type necrosis. Other factors that may increase the risk are high nuclear grade, tumor larger than 2 cm, and (perhaps) surgical margins that are involved with malignancy.

b. Patients with small (less than 15 mm), well-differentiated (low-grade, noncomedo) lesions that are detected as microcalcifications on screening mammograms and that are removed with generous margins may require neither RT nor mastectomy.

c. Mastectomy produces cure rates for intraductal CIS of greater than 90%. Mastectomy is usually necessary for patients with tumors that are larger or that have margins involved by tumor.

d. Lumpectomy followed by RT appears to be as effective as mastectomy in treating patients who are motivated toward breast conservation and who have tumors that are small enough for total excision with clear margins and a residual breast that is cosmetically acceptable to the patient.

e. Axillary node dissection does not appear to be necessary.

2. Lobular CIS (25% of cases; also called lobular neoplasia) is considered by many authorities to be a premalignant rather than a frankly malignant disease.

This tumor tends to be multicentric and is commonly bilateral (about 30%). The risk for developing cancer is 20% to 30% in the affected breast and 15% to 20% in the contralateral breast. About 25% to 30% of patients with lobular CIS develop ductal CIS over 25 to 30 years. Treatment options include total mastectomy versus close follow-up with yearly mammograms and breast examinations by a physician every 4 months. High-risk patients may benefit from bilateral mastectomy.

B. Limited local disease: stages I and II. There is no clear-cut survival difference between total mastectomy with axillary node dissection (“modified radical mastectomy”) and limited surgery (“lumpectomy,” “tylectomy,” “total gross removal” or “quadrantectomy”) followed by definitive RT for the local treatment of breast cancer. In some cases, there are distinct medical reasons for choosing one form of local therapy over the other, and the patient should be so informed.

However, the ultimate choice of therapy is strongly influenced by the personal values and fears of the individual patient, and the final choice is hers. The physician’s primary responsibility is to help the patient decide by carefully describing the advantages and disadvantages of each treatment strategy. In either case, the Reach for Recovery Program of the ACS may facilitate the rehabilitation of the patient after the completion of primary therapy.

C. Total mastectomy with axillary node dissection (modified radical mastectomy) is the standard surgical procedure for patients who choose surgery as their only local treatment. Alternatively, some centers have replaced lymph node dissection with the “blue node” or “sentinel node” technique, which allows a more limited removal of lymph nodes for staging purposes and results in a lower rate of complications (particularly lymphedema). It is generally unnecessary to use adjunctive RT after this procedure unless there are large numbers of axillary lymph nodes involved by tumor or extensive lymphatic vascular invasion.

1. Contraindications to surgery. Patient cannot tolerate operation.

2. Advantages of mastectomy

a. Mastectomy is the most efficient and reliable way to control local tumor.

b. Mastectomy eliminates residual breast tissue that is at risk for a new primary neoplasm.

c. If needed, adjuvant chemotherapy is much easier to administer after surgery than after RT.

3. Disadvantages and complications of mastectomy

a. Lymphedema develops in about 5% of patients; nerve damage may occur but is rarely significant.

b. Cosmetic deformity, which can be largely corrected by reconstruction or managed by the use of a prosthesis

1. Indications for breast reconstruction include the availability of adequate skin and soft tissue for a reasonable cosmetic result and realistic expectations on the part of the patient.

2. Contraindications to breast reconstruction include inflammatory carcinoma, the presence of extensive radiation damage to the skin from prior treatment, unrealistic expectations on the part of the patient, and the presence of comorbid diseases that render surgery dangerous.

D. Limited surgery followed by RT involves the total gross removal of tumor by surgery (lumpectomy), an axillary node dissection or “sentinel node” for staging purposes, and then a protracted course of RT, which takes about 6 weeks. Most of the radiation is given as megavoltage gamma-irradiation to the entire breast (about 4500 to 5000 cGy), and the remainder is given as a boost to the area of the biopsy (1000 to 2000 cGy).

1. Contraindications to limited surgery plus RT

a. Tumor more than 5 cm in diameter

b. Multicentric carcinoma in the breast (a relative but not absolute contraindication) c. Paget’s disease (relative contraindication)

d. Very extensive intraductal CIS in the original biopsy or reexcision specimen with positive or uncertain margins. This predicts a high rate of local recurrence after RT (about 25%).

e. Worrisome mammographic abnormalities:

1. Diffuse indeterminate-type calcifications

2. Residual disease on postoperative mammogram

3. Original carcinoma not visualized by mammography (a relative contraindication that relates to the need to follow these patients for local recurrence

after RT)

f. Situations in which difficulties with RT are anticipated:

1. Large, pendulous breasts

2. Pregnancy (first or second trimester)

3. Collagen vascular diseases, particularly scleroderma or systemic lupus

2. Advantages of limited surgery plus RT

a. Cosmetic appearance

b. Retention of breast

3. Disadvantages and complications of limited surgery plus RT

a. The retained breast can be a site of recurrent breast cancer or a new primary neoplasm. Careful follow-up with physical examination and mammography is, therefore, mandatory. Local recurrence mandates mastectomy.

b. RT is protracted and may be complicated by skin erythema, ulceration, inflammatory fibrosis of the breast, radiation pneumonitis or pericarditis, rib fractures, chest wall ulcers, myocardial infarction (left-sided lesions), delayed carcinogenesis, or lung cancer (in smokers).

4. Preoperative chemotherapy for early-stage breast cancer decreases the number of lymph nodes involved with metastases, increases the number of candidates for lumpectomy, but does not affect disease-free survival.

E. Advanced regional disease: stage III

1. Stage IIIA (operable). Firm guidelines for the management of stage III breast cancer do not exist. Surgical therapy is clearly of value in controlling local disease and is generally indicated. RT may be useful, but the bulk of tumor in such patients precludes a high chance of local control with RT alone. The biggest problem with these patients is early relapse and death from metastatic disease. Because of these considerations, the first step in treatment for most patients is combination chemotherapy followed by total mastectomy with axillary lymph node dissection. Subsequent treatment is individualized.

2. Stage IIIB (inoperable) and inflammatory carcinoma. The management of this group of patients is also controversial. Increasingly, however, these patients

are treated initially with 3 or 4 months of chemotherapy (CMF, CA, or FAC). RT is then given, followed in most cases by mastectomy. Systemic treatment is then resumed with combination chemotherapy, tamoxifen (for hormone-positive tumors) or both.

F. Adjuvant therapy: rationale. Most women with invasive carcinoma of the breast have a systemic disease in which micrometastases have already occurred by the time of initial treatment with surgery. Adjuvant therapy has been given immediately after local treatment with the intent of curing the patient of residual micrometastases and is now a standard part of medical practice.

1. Adjuvant tamoxifen therapy given for 5 years for early breast cancer substantially reduced breast cancer recurrence (50% to 60% reduction) and improved 10-year overall survival, irrespective of age, menopausal status, or whether chemotherapy was given. Treatment with tamoxifen for 5 years resulted in the following:

a. Significant improvement (about two-fold) when compared with treatment for 1 or 2 years. The improvement in recurrence rate is greatest during the first 5 years. The improvement in survival grew steadily throughout the 10 years.

b. Nearly 50% reduction in the development of contralateral breast cancers

c. A four-fold increase in endometrial carcinoma, but the number of cases was relatively small and amounted to about half of the reduced number of contralateral breast cancers.

d. Benefits of therapy that were greatest in patients with node positive disease and in patients with greater relative positivity of the ER assay. Patients who had ER-negative disease achieved minimal benefit.

2. Adjuvant combination chemotherapy for 3 to 6 months reduced breast cancer recurrence (by 35% for women younger than 50 years of age and by 20% for those 50 to 69 years of age) and improved 10-year overall survival, irrespective of age, menopausal status, ER status, or whether tamoxifen was given.

Combination chemotherapy also resulted in the following:

a. Improvement in recurrence rate, which was greatest during the first 5 years. The improvement in survival grew steadily throughout the 10 years. The

reductions in risk were similar for women with node-negative and node-positive disease.

b. About a 20% reduction in the development of contralateral breast cancers

c. No adverse effect on deaths from causes other than breast cancer

d. Data were insufficient to analyze patients 70 years of age or older, specific combination chemotherapy regimens, or drug components.

3. The combination of chemotherapy and endocrine therapy yielded additional benefit compared with either modality alone. The therapies were complementary.

G. Adjuvant therapy: recommendations. Women at sufficiently high risk to warrant such treatment include nearly all women with positive axillary lymph nodes and many with high-risk, node-negative disease as well. The absolute benefit of chemotherapy for early breast cancer decreases with advancing age. Treatment recommendations must be made with a blend of the science and art of medicine.

1. Adjuvant systemic therapy is not indicated in the following circumstances:

a. In women with a good prognosis without such treatment, including those with the following conditions:

1. Noninvasive CIS of any size in women of any age

2. Very small primary tumors (smaller than 1 cm; T1a, T1b) and negative axillary lymph nodes, irrespective of the status of hormone receptors in the primary tumor

b. In women with comorbid medical conditions that make survival beyond 5 years unlikely or that make the potential adverse effects of therapy unacceptable

2. Premenopausal women with positive axillary nodes are offered either a 6-month course of chemotherapy with CMF or with a Adriamycin-containing regimen (FAC or CA), starting within 4 weeks of surgery. 

a. For patients with hormone-receptor–positive tumors, tamoxifen or ovarian ablation may be added after chemotherapy. Ovarian ablation  improved both recurrence-free and overall survival for younger women but had no effect in women older than 50 years of age.

b. Patients with four or more positive nodes are offered a Adriamycin-based regimen for four cycles followed by four cycles of a taxane. The best taxane, dose, and schedule have not been determined.

3. Postmenopausal women with positive axillary lymph nodes and positive hormone receptors are generally offered tamoxifen, 20 mg daily, for 5 or more years postoperatively. Because of the concern about the development of aggressive endometrial carcinomas in these patients, they should have an annual pelvic examination and proper evaluation of abnormal uterine bleeding.

a. Many clinicians also treat these patients with chemotherapy if the adverse effects of treatment are justified. Chemotherapy is especially offered for younger postmenopausal women with several lymph nodes involved (and perhaps other adverse prognostic features). “Classic CMF” may be more effective than the every-3-week CMF regimen.

b. RT to the axilla is recommended for axillary lymphadenopathy that is palpable or involved in large numbers.

4. Postmenopausal women with positive axillary lymph nodes and negative hormone receptors are generally offered adjuvant chemotherapy, provided they have a life expectancy of at least 5 years.

5. Women with high-risk, node-negative disease who are offered systemic therapy include those with the following conditions:

a. Hormone receptor–negative tumors that are larger than 1 cm, especially with other adverse features, such as high tumor grade: offered chemotherapy alone, particularly in younger women

b. Hormone receptor–positive tumors that are larger than 1 cm but 2 cm or smaller (T1c): offered tamoxifen alone

c. Hormone receptor–positive tumors that are larger than 2 cm (T2 or T3): offered chemotherapy and tamoxifen, particularly in younger women

6. Dose intensification. Women with 7 to 10 or more positive lymph nodes are offered dose-intensive therapy in many centers, usually with autologous stem cell transplantation (often as part of a clinical trial, but occasionally “off study”). Data on this therapy, however, are fraught with preselection bias, and results are not encouraging. Raising the dose of cyclophosphamide or doxorubicin is not beneficial, but the occurrence of myelodysplasia increases with higher doses of alkylating agents.

7. Anthracyclines appear to achieve a real but small benefit when included in the adjuvant chemotherapy regimen. The overriding factor in deciding whether doxorubicin should be included is whether the potential toxicity from the drug is worth it in the individual patient.

8. Concurrent versus sequential chemohormonal therapy appears to yield no difference in results. However, a higher rate of thromboembolic events has been reported when hormonal therapy and chemotherapy are given concurrently.

9. Concurrent versus sequential chemotherapy and RT. For patients at substantial risk for systemic metastases, it is preferable to give chemotherapy before RT.

H. Patient follow-up after primary therapy of locoregional breast cancer

1. Repeat mammography after RT (if it is used) and then once yearly thereafter. The goal of follow-up is to detect locoregional recurrent disease that is still amenable to curative therapy.

2. Other laboratory studies should be chosen with the goal of cancer screening for unrelated, nonmammary malignant neoplasms (such as colon cancer and ovarian cancer, especially in patients with a strong family history of these disorders).

3. Liver scans, bone scans, and other radiographic studies should not be done in the absence of abnormalities in symptoms or signs elicited on history and physical examination because treatment of advanced disease that is detected early has not been shown to improve survival compared with treatment when metastases become clinically evident.

VIII. Special clinical problems

A. Postsurgical edema of the arm without pain was regularly associated with the traditional radical mastectomy but also occurs with less extensive surgery. The incidence is increased in patients who receive postoperative RT. The edema usually develops within a month after surgery. Therapy is not always helpful but includes elevation of the arm, arm stockings, the Jobst pump, and exercise. The best treatment is prevention by good surgical technique and avoidance of postoperative irradiation of the axilla.

B. Lymphangiosarcoma of the arm is rare but develops as a complication of the chronically edematous arm 5 or more years after radical mastectomy. Typically, an area of ecchymosis resembling a bruise appears first. The edema worsens, and the tumor ulcerates. Lymphangiosarcoma has a poor prognosis because of recurrence and metastatic spread after radical amputation. Although experience is limited, chemotherapy followed by RT may control this tumor.

C. Edema of the arm with pain or paresthesias occurring more than 1 month after surgery almost always reflects recurrent tumor. The cancer is often not clinically discernible because it resides high in the apex of the axilla or lung. Patients complain of tingling or pain in the hands and progressive weakness and atrophy of the hand and arm muscles. If sufficient time passes, a tumor mass becomes palpable in the axilla or supraclavicular

fossa, but the patient is usually left with a paralyzed hand unresponsive to therapy. These patients should receive RT to the axilla and supraclavicular fossa even if there is no evidence of tumor on physical examination or radiograph. Such “blind” irradiation probably carries a more favorable risk-to-benefit ratio than exploration of the axilla and lung apex to confirm a tumor recurrence.

D. Chest wall radiation-induced ulcers may occur as late as 25 years after treatment in women who had radical mastectomies followed by extensive RT. The ulcers occur in radiation ports involving thin skin stretched over bony prominences, are often progressive, and can penetrate through the chest wall. Management requires skilled surgical curettage to exclude the possibility of recurrent cancer. Therapy with hyperbaric oxygen is costly and requires several months but heals benign radiation-induced ulcers of less than 1-cm diameter in about 30% of cases. Generally, plastic surgery repair is necessary.

E. Silicone-injected breasts are potential sites for undetectable malignancies. Mammography does little for early detection, and palpable lumps cannot be clinically evaluated. Patients with silicone-injected breasts should be fully informed about the risk for undetectable cancer and referred to a plastic surgeon for implant removal and breast reconstruction, if necessary.

F. Breast cancer in men is rare (less than 2% of cases) and is managed according to the principles observed in women with breast cancer.

SPECIAL THERAPEUTIC PROBLEMS

PAGET's DISEASE OF THE NIPPLE

Paget's disease of the nipple is a rare form of breast cancer that is characterized clinically by eczematoid changes of the nipple. Associated symptoms include itching, erythema, and nipple discharge. Paget's disease is diagnosed histologically by the presence of large cells, with pale cytoplasm and prominent nucleoli (known as Paget's cells) involving the epidermis of the nipple. In approximately 45% of women with Paget's disease, a breast mass is detected at presentation, and in most of the remainder, infiltrating or intraductal carcinoma is identified in the mastectomy specimen. The average age of women with Paget's disease does not differ from that of women with other forms of breast cancer, but symptoms are frequently present for 6 months or more before diagnosis. The relation between the changes observed in the nipple and the underlying breast cancer remains a matter of controversy. One theory suggests that the nipple involvement represents the migration of malignant cells from the underlying breast tumor. The alternate hypothesis suggests that Paget's cells are a separate disease process originating in epidermis.

Paget's disease has traditionally been treated with mastectomy. The rationales for this approach are the need to sacrifice the nipple-areola complex, the fact that the subareolar ducts may be diffusely involved with tumor, and the observation that carcinoma may be found at a considerable distance from the nipple. A limited experience with breast-conserving procedures in the management of Paget's disease has been described. Paone and Baker reported five patients who underwent excision of the nipple with a wedge resection of underlying breast tissue, who remained free of disease at 10-year follow-up.  Lagios and coworkers reported five patients with no palpable breast mass and negative mammogram results treated by excision of the nipple-areola complex, who remained free of parenchymal recurrence at a mean follow-up of 50 months. One patient, treated with only partial nipple excision, developed recurrent Paget's disease at 12 months, which was resected. In contrast, four of ten patients treated by Dixon et al. with excision alone had local recurrences after a median follow-up of 40 months. 1 Twenty selected patients with Paget's disease without clinical or radiologic evidence of parenchymal breast cancer were treated with RT alone or excision plus RT at the Institut Curie from 1960 to 1984. At a median follow-up of 7.5 years, three patients had recurrent disease in the nipple-areola region and were treated with mastectomy. The 7-year actuarial probability of survival with the breast preserved was 81%. Bulens et al., using similar selection criteria, reported no local or distant failures in a group of 13 patients treated with breast irradiation alone. 513 Osteen collected a total of 79 patients treated by local excision with or without RT, with nine local recurrences.
When considering therapeutic options in Paget's disease, it is helpful to think of the condition as DCIS involving the nipple, usually associated with additional intraductal or invasive carcinoma in the underlying breast parenchyma. The extent of the underlying involvement determines the patient's suitability for BCT. Detailed mammographic evaluation (including magnification views of the subareolar region) and histologic evaluation with margin assessment are essential components of this evaluation. For patients with evidence of diffuse involvement or disease at a distance from the nipple, mastectomy remains the standard therapy. In patients with disease localized to the subareolar area or the nipple-areola complex, BCT can be considered. This treatment requires removal of the entire nipple-areola complex and some of the underlying ductal region. In carefully selected patients, local failure rates with this approach appear to be similar to those reported for other breast carcinomas. The prognosis in Paget's disease is related to the stage of the disease and appears to be similar to that of women with other types of breast carcinoma. If invasive breast cancer is found, adjuvant systemic treatment should follow the same guidelines used for other patients with invasive cancer.

MALE BREAST CANCER

Cancer of the male breast is an uncommon disease, accounting for less than 1% of all cases of breast carcinoma. ,According to SEER data, approximately 1600 cases of male breast cancer and 400 deaths were expected to occur in 1999. In one study, a family history of female breast or ovarian cancer was reported in 30% of men with breast cancer.517 As described previously ,  studies have demonstrated that germline mutations of BRCA2 are associated with an increased risk of male breast cancer, as well as early-onset breast cancer in women. In the absence of a family history, however, a BRCA2 mutation is unlikely to be found in a man with breast cancer. An initial report suggested that BRCA2 might account for approximately 15% of male breast cancer; however, a high percentage of patients in this study had a family history of female breast cancer. The only population-based study using male patients from a cancer registry found a much lower (4%) incidence of BRCA2 mutations. Other factors that increase the risk of male breast cancer include

Klinefelter's syndrome, hepatic schistosomiasis, and radiation exposure. Except for men with Klinefelter's syndrome, the presence of gynecomastia does not seem to be associated with an increased risk of breast carcinoma; however, microscopic changes of gynecomastia are commonly seen histologically in male breast cancer. Male breast cancer typically presents as a mass beneath the nipple-areola complex. Ulceration of the nipple is a frequent sign, although isolated nipple discharge is uncommon. The mean age of men with breast carcinoma is between 60 and 70, slightly higher than that of women with the disease. Infiltrating ductal carcinoma is the most common tumor type, but Paget's disease of the nipple and inflammatory carcinoma have been reported in men. 

As in women, axillary nodal status is the major predictor of outcome. Chemotherapy is useful as palliative treatment. In general, the spectrum of activity with chemotherapeutic agents is similar to what has been seen in women with breast cancer, although much of the information is anecdotal.

