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Tumors involving the mediasinum may be primary or secondary in nature. Primary neoplasms can
originate from any mediagtind organ or tissue but most commonly arise from thymic, neurogenic,
lymphatic, germind, and mesenchymd tissues. All primary mediagtind neoplasms, except those of
thymic origin, dso occur esawhere in the body and are discussed in other chapters. Secondary
(metadtatic) mediagtind tumors are more common than primary neoplasms and most frequently
represent lymphatic involvement from primary tumors of the lung or infradigphragmatic organs, such as
pancredtic, gastroesophaged, and testicular cancer. This chapter provides an overview d primary
mediastina neoplasms. Specific tumors are covered in detall, including thymic, primary mediagtind germ
cdl, mesenchymd, cardiac, and neurogenic tumors. Esophaged cancer and lymphomas are covered
elsawhere, in Chapter 33.2 (Cancer of the Esophagus) and Chapter 45 (Lymphomas), respectively.
Anatomy

The mediastinum occupies the centra portion of the thoracic cavity. It is bounded by the pleurd cavities
laterdly, by the thoracic inlet superiorly, by the digphragm inferiorly, by the gernum anteriorly, and by
the chest wall pogeriorly. The mediastinum can be divided into three clinically rdevant compartments.
anterior, middle, and posterior (Fig. 32-1A).! The anterior mediastinum lies posterior to the sternum and

anterior to the pericardium and great vessdls, extending from the thoracic inlet to the digphragm. The



middle mediastinum is defined as the space occupied by the heart, pericardium, proxima greet vessdls,
and centrd airways. The posterior mediastinum is bounded by the heart and great vessdls anteriorly, the
thoracic inlet superiorly, the digohragm inferiorly, and the chest wal of the back pogteriorly, and it
includes the paravertebral gutters. Table 32-1 lists the mgor anatomic Structures within each of the
compatments. A thorough understanding of each areas contents helps define the diagnogtic
possihilities. Other divisons have been proposed, dividing the mediastinum into three or four
compartments (Fig. 32-1B,C). Heitzman even proposed seven anatomic regions.” Although the exact
scheme that should be used is il debated, these other schemes have limited dinical utility.
Incidence and Pathology
Mediagtind neoplasms are uncommon tumors that can occur a any age but are most common in the
third through the fifth decades of life>™* Table 32-2 reviews the dassification of mediagtina neoplasms.
The incidence of primary mediastind tumors was documented in a review of 1900 patients (Table 32-
3).2 Additiondly, 439 patients (18% of al mediastind masses) were found to have cystic lesions. The
digtribution of primary mediagtinad neoplasmsis shown in Table 32-4. Thymic neoplasms predominatein
the anterior mediagtinum, followed in frequency by lymphomas, germ cell tumors, and carcinoma
Bronchid, enteric, and pericardid cysts are the most common masses in the middle mediastinum,
followed by lymphomas, mesenchyma tumors, and carcinoma® In the posterior mediastinum,
neurogenic tumors and esophaged cancers are most common, followed by enteric cysts, mesenchymd
tumors, and endocrine neoplasms.*™

The incidence of mediagtind tumors in each anatomic compartment aso varies with age. In
adults, 54% of mediastind neoplasms occur in the anterior, 20% in the middle, and 26% in the posterior

mediagtinum.? In pediatric populations, 43%, 18%, and 40% of neoplasms occur in the anterior, middle,



and posterior mediastinum, respectively.*® A higher incidence of thymic tumors and lymphomasin adults
and neurogenic tumors in children account for these differences. Azarow" compared mediastina masses
in 195 adult and 62 pediatric patients (Table 32-5). Cysts were not included but accounted for 16% to
18% of adult and 24% of pediatric mediastind masses.* Therefore, age as well as location establishes
the probable diagnosis**%°

Diagnogtic Considerations

A meticulous higory and physica examination, dong with a variety of imaging, serologic, and invasve
tests (Table 32-6), often can confirm the suspected diagnosis. With improved imaging, biopsy, and
pathologic techniques, the mgority of patients no longer require open surgica biopsy before planning
definitive therapy.

Symptoms and Signs

Approximatdy 40% of mediastind masses are asymptomatic and discovered incidentally on a routine
chest radiograph.?® The remaining 60% of cases have symptoms related to compression or direct
invason of surrounding mediastind structures or to paraneoplastic syndromes. Asymptometic patients
are more likely to have benign lesions, whereas symptomatic patients more often harbor malignancies®
478 Davis found that 85% of patients with a maignancy were symptomatic, but only 46% of patients
with benign neoplasms had identifiable complaints. Symptoms and signs of mediagtind neoplasms are
shown in Table 32-7. The most commonly described symptoms are chest pain, cough, and dyspnea.®>®
Superior vena cava syndrome, Horner’ s syndrome, hoarseness, and neurologic deficits more commonly

occur with malignancies™® Systemic syndromes associated with mediagtind neoplasms are shown in

Tables 32-8 and 32-9.



Radiographic Imaging Studies

Radiographic imaging studies initidly locdize mediagtind neoplasms. The posteroanterior and laterad
chest radiographs define the location, Sze, dengty, and cddification of a mass, limiting the diagnogtic
possibilities™ After these results, an intravenous contrast-enhanced computed tomography (CT) scan
can further assess the nature (cystic vs. <olid) of the leson and detect fa and cacium.**™" The

relationship to surrounding structures and blood vessals aso can be determined, and in some instances

the invasiveness of tumors can be predicted. .

Magnetic resonance imaging (MRI) is used less frequently than CT.*2*%° |ts advantages include
multiplanar imaging and absence of ionizing radiation.”® MRI scans are superior to CT in defining
vascular involvement and in distinguishing recurrent tumor from radiation fibrosis®2 However, patient
claugtrophobia, time, and expense limit the use of MRI scanning. Other imaging modalities that may be

useful include trangthoracic sonography,—and transesophageal echocardiography, and transesophagesl

ultrasouns, 2%

Although Fhe use diility-of postron emisson tomography iswell established for the assessment

of mediagind lymph nodes in lung cancer and lymphoma, the utility of PET in the evduation of primary

mediagtind neoplasmsmasses has not fuly-been fully defined-isyet-to-be-determined. but-it-There is

some evidence that PET may help clarify the nature of such masses and the presence of neoplasm in

residua mediagting tissue after therapy. %

Serology and Chemistry

Some mediastind neoplasms release substances into the serum that can be measured by specific
radioimmunoassays. These substances may be used to confirm a diagnoss, evauate response to

therapy, and monitor for tumor recurrence. ? - Fetoprotein (AFP), human chorionic gonadotropin-? (?-




HCG), and lactate dehydrogenase are elaborated by some germ cell tumors and should be obtained in
male patients with anterior mediagtind masses.* Also, adrenocorticotropic hormone, thyroid hormone,
and parathormone may help differentiate certain mediastind tumors (see Table 32-9).

Invasve Diagnogtic Tests

The determination of the histologic diagnoss of mediastind masses often is essentid for implementation
of appropriate treatment. Previoudy, most patients underwent surgicad procedures to establish the
diagnoss of mediadind neoplasms, however, improvements in less invasve diagnogic and
immunohistochemica techniques and in eectron microscopy have gredilly improved the ability to
differentiate the cdl types in mediagtina neoplasms®“* CT-guided percutaneous needle biopsy, using
ather fine-needle aspiration techniques and cytologic assessment or larger-core needle biopsy and
histologic evauation, now are standard in the initial evaluation of most mediagtind masses®-* Although
fine-needle specimens are usualy adequate to distinguish carcinomatous lesons, core biopses are
recommended to distinguish most other mediagtina neoplasms, especialy lymphoma and thymoma 2
#.31 Mogt series report diagnostic yields for percutaneous needle biopsy of 72% to 100%, and, most
recently, that figure is in excess of 90%.%%2%0%_% Complications include smple pneumothorax
(25%), pneumothorax reguiring chest tube placement (5%), and hemoptysis (7% to 15%).2*** In some

circumstances, fine needle aspiration of posterior and middle mediagtind tumors can be performed

endoscopicaly using transesophaged ultrasonography.®

2427,303

Surgicd procedures are gill occasondly required in the diagnoss of mediagtind tumors.
Mediastinoscopy is a relaively smple procedure, accomplished under generd anesthesia. It provides
access to the middle and a limited portion of the upper posterior mediastinum and has a diagnostic

accuracy of more than 90%.%%* Anterior parasternal mediastinotomy (Chamberlain procedure) yields




336,347

adiagnoss in 95% of anterior mediastind masses: and, if necessary, can be accomplished under

local anesthesia® Thoracoscopy requires generd anesthesia but is minimally invasive and provides a

diagnostic accuracy of nearly 100% in most aress of the mediagtinum.® Thoracoscopy should be
reserved, however, for biopses that cannot be obtained with mediastinoscopy or parasternd
mediagtinotomy. Thoracotomy is dmost never necessary for diagnosis and should be reserved for rare
circumstances.

Thymic Neoplasms

The thymus is an incompletely understood lymphatic organ functioning in T-lymphocyte maturation. It is
composed of an epithdid stroma and lymphocytes. Although lymphomas, carcinoid tumors, and germ
cdl tumors dl may arise within the thymus, only thymomas, thymic carcinomas, and thymolipomeas arise
from true thymic dements. Epithdid thymic neoplasms have been dassfied into three proposed
categories. (1) thymomas, wdl-differentiated neoplasms, (2) aypicd thymomas, moderately
differentiated neoplasms, and (3) thymic carcinomas, poorly differentiated neoplasms. This classfication
is based on festures of glandular differentiation; however, further vaidation of this system is needed. %
41

Thymic Anatomy and Physology

The thymus develops from a paired epithdia anlage in the ventra portion of the third pharynged pouch.
It is closely associated with the developing parathyroid glands®*#2 The stroma of the thymus consists of
epithdia cdls, which are likely derived from both ectoderma and endoderma components®2 During
weeks 7 and 8 of development, the thymus eongates and descends cauddly and ventromedidly into the
anterior mediastinum. By week 12, a separate cortex and medulla become evident, and mesenchyma

septae devel op perivascular spaces that contain blood vessds. Lymphoid cells arrive from the liver and




bone marrow during week 9 and are separated from the perivascular space by aflat layer of epithdid
cdls that create the blood—thymus barrier. Maturation and differentiation occurs in this antigen-free
environment. By the fourth fetal month, lymphocytes circulate to periphera lymphoid tissue®**

Six subtypes of epithelid cdlls have been identified in mature thymus®=® Four exist primerily in
the cortical region and two in the medullary region. Type 6 cdls form Hassal’'s corpuscles that are
characterigtic of thymus. These cdls have an ectoderma origin and are digplaced into the thymic
medulla, where they hypertrophy and form tonofilaments, finaly appearing as concentric cdls without
nude #2435

At maurity, the thymus gland is an irregular, lobulated organ. It atains its grestest relative
weight at birth, but its absolute weight increases to 30 to 40 g by puberty. During adulthood, it dowly
involutes and is replaced by adipose tissue®** Ectopic thymic tissue has been found to be widely
digributed throughout the mediastinum and neck, paticularly the aortopulmonary window and
retrocaring area, and often is indistinguishable from mediasting fat.****2 This ectopic tissueis the likely
explanation for thymomeas outside the anterior mediastinum and possbly for falure of thymectomy in
some cases to improve myasthenia gravis. *4*2
Thymoma
Thymic neoplasms, mostly thymomas, condtitute 30% of anterior mediastind masses in adults® 842448
Thymomas are less common in children, accounting for only 15% of anterior mediastind masses®
Thymomas exhibit no gender predilection and occur most often in the fifth and sixth decades of life.*?

Nearly one-haf of these tumors are asymptomatic and are discovered only on routine radiographs. In

symptomatic patients, 40% have myasthenia gravis®™? (diplopia, ptosis, dysphagia, fatigue, etc.),




whereas others complain of chest pain and symptoms of hemorrhage or compresson of mediastina
structures.*?

Pathology and Classfication

Ninety percent of thymomas occur in the anterior mediastinum, and the remainder are located in the
neck or other areas of the mediastinum. Grosdy, they are lobulated, firm, tan-pink to gray tumors that
may contain cystic spaces, cdcification, or hemorrhage. They may be encapsulated, adherent to
surrounding structures, or frankly invesive>** Microscopically, thymomas arise from thymic epithdid
cdls, dthough lymphocytes may predominate histologicaly.*** True thymomas contain cytologically
bland cels and should be didinguished from thymic carcinomas, which have mdignant cytologic
characteristics. Confusion exists because of previous “benign” or “maignant” desgnations. Currently,
the terms noninvasive and invasive are used. Noninvasve thymomas have an intact capsule, are
movable, and are easly resected, dthough they can be adherent to adjacent organs. In contrast,
invasve thymomas involve surrounding structures and can be difficult to remove without en bloc
resection of adjacent structures. Despite this difficulty, their cytologic appearance remains benign. *2
Metadtatic disease does occur and is most commonly seen as pleurd implants and pulmonary nodules.
M etastases to extrathoracic sites are rare.**

Origindly in 1976 Rosa and Levine proposed that thymomas be divided into three types

depending on the predominant architecture of the tumor: Iymphocytic, epithdid, or mixed

(lymphoepithdlid); however, there has been little direct correlation between this classification systemand

prognosis.™ In 1985, Marino and Muller-Hermdink*>3 proposed a histologic classfication system
determined by the thymic dte of origin—that is, tumors ariang from epithdid cells of the cortex are

termed cortical thymomas, those arisng from the medullary areas are cdled medullary thymomas,




and those with features of both are termed mixed thymomas. Spindle-shaped cdlls predominate in the
medullary area and likely correspond to spindle cell thymomas of the traditiona classfication system.
Likewise, the cortex contains predominantly round to ovd epithelia cdls, thus, corticd thymomas
probably correspond to the traditiond epithdia thymoma**>* The Muller-Hermelink dlassification was
later revised and further divided into medullary, mixed, predominantly corticd, and cortica thymomas.
Well-differentiasted and high-grade thymic carcinoma were aso described.>® Medullary and mixed
thymomas were congdered benign with no risk of recurrence, even with capsular invason.
Predominantly cortical and cortical thymomeas exhibited intermediate invasveness and a low but definite
risk of late relgpse, regardiess of their invasveness. Wedll- differentiated thymic carcinomas were dways

invasive, with a high risk of relapse and death.*®

Some support this revision, claming that it better
corrdates pathology with prognosis™&>% Others bdlieve that it hes no distinct dinicopathologic
advantage over the traditional system.*#*5%254¢ %61 This jssue has been re- examined, 2% and the
World Hedth Organization Committee on the Classfication of Thymic Tumors adopted a new
classfication system for thymic neoplasms based on cytologic smilarities between certain normd thymic
epithdia cdls and neopladtic cels, which is of prognotic significance (Table 32-10).5%

In 1981, Masaoka et al.®2 developed a staging system based on the previous work of Bergh et
d.**® The four stages are shown in Table 32-11. The Masaoka stage |1 classification assesses both
microscopic invason (occult in 28%) and gross —tumor adherence as determined by surgicd
findings**>*>2”2 Staging was found to correlate with prognosis, with 5year survival rates 96% for
stage 1, 86% for stage 11, 69% for stage 111, and 50% for stage 1V.%** The Groupe d’ Etudes des

Tumeurs Thymiques (GETT) saging system is surgery-based and demonstrates 90% concordance with

the Masaoka system (Table 32-12).%%8% |nterestingly, the expression of genes c-JUN and AL050002




recently were found using microarray technology and rea-time RT-PCR to correlate with Masaoka

gage and prognoss; in addition, AL050002 expression was found aso to corrdate with the WHO

tumor classification system.”

Associated Systemic Syndromes
A wide variety of systemic disorders are associated with 71% of thymomas.®2 The symptoms of these
asociated disorders often lead to the origind discovery of the mediagtina tumor. Autoimmune diseases
(sysemic lupus erythematosus, polymyostis, myocarditis, Sogren's syndrome, ulcerative colitis,
Hashimoto's thyroiditis, rheumatoid arthritis, sarcoidosis, and scleroderma) and endocrine disorders
(hyperthyroidism, hyperparathyroidism, Addison's disease, and panhypopituitarism) ae most
common. %28

Blood disorders, such as red cell gplasa, hypogammaglobulinemia, T-cdll deficiency syndrome,
erythrocytosis, pancytopenia, megakaryocytopenia, T-cdl lymphocytosis, and pernicious anemia, aso
have been noted.*” Other than myasthenia, neuromuscular syndromes include myotonic dystrophy,
myostis, and EatonrLambert syndrome®”? Miscdlaneous disesses  include  hypertrophic
osteoarthropathy, nephrotic syndrome, minima change nephropathy, pemphigus, and chronic
mucocutaneous candidiasis.®*“ Nearly 15% of patients with thymoma develop a second maignancy,
such as Kagpos's sarcoma, chemodectoma, multiple myeloma, acute leukemia, and various carcinomas
(e.g., lung, colon).%22
myasthenia gravis
Myagthenia gravis is the most common autoimmune disorder, occurring in 30% to 50% of patients with

thymomas. Y ounger women and older men usudly are affected, with a femde to mae ratio of 2:1.

Myastheniais a disorder of neuromuscular transmission. Symptoms begin ingdioudy and result from the




production of antibodies to the postsynaptic nicotinic acetylcholine receptor a the myoneurd junction.
Ocular symptoms are the most frequent initid complaint, eventualy progressng to generdized weskness
in 80%. The role of the thymus in myastheniaremains unclear, but autosengtization of T lymphocytesto
acetylcholine receptor proteins or an unknown action of thymic hormones remain possibilities. ™"

Pathologic changes in the thymus are noted in gpproximately 70% of patients with myasthenia
gravis. Lymphoid hyperplasia, characterized by the proliferation of germind centers in the medullary and
cortica aress, is most commonly seen. Thymomas are identified in only about 15% of patients with
myasthenia

The trestment of myasthenia gravis involves the use of anticholinesterase-mimetic agents [i.e,
pyridostigmine bromide (Mestinon)]. In severe cases, plasmapheresis may be required to remove high
antibody titers. Thymectomy has become an increasingly accepted procedure in the trestment of
myasthenia, dthough the indications, timing, and surgica approach reman controversid.”® Some
improvement in myasthenic symptoms dmost aways occurs after thymectomy, but complete remission
rates vary from 7% to 63%." Patients with myasthenia gravis and thymomas do not respond as well to
thymectomy as those without thymomas. Overal surviva for myasthenia patients dso is lower for
patients with thymomas, but no differences were noted based on the extent of invasion present.”#®
red cell gplasa
Pure red cdll aplasais consdered an autoimmune disorder and is found in gpproximately 5% of patients
with thymomas. Of patients with red cell aplasia, 30% to 50% have associated thymomas®=® Ninety-
Sx percent of the patients affected are older than 40 years of age. Examination of the bone marrow
reveds an absence of erythroid precursors and, in 30%, an associated decrease in platdet and

leukocyte numbers. Thymectomy has produced remisson in 38% of patients Octreotide and




prednisone were effective in one patient with recurrent disease.”® The pathologic basis of these
responses is poorly understood.®*”

hypogammaglobulinemia

Hypogammaglobulinemia is seen in 5% to 10% of patients with thymoma, and 10% of patients with
hypogammeaglobulinemia have been shown to have thymoma. Defects in both cdlular and humord
immunity have been described, and many patients aso have red cdll hypoplasa Thymectomy has not
proven beneficid in this disorder.

Treatment

Thymomeas are dow-growing neoplasms that shoudd be considered potentidly mdignant. Surgery,
radiation, and chemotherapy dl may play arolein their management.

surgery

Complete surgica resection is the mainstay of thergpy for thymomas and is the most important predictor
of long-term surviva.”™ "2 Although mediian sternotomy with avertical or submammary incision is most
commonly used, bilaterd anterolaterd thoracotomies with transverse sternotomy, or “clam shel
procedure,” is preferred with advanced or lateraly displaced tumors® ™. 8% \/jdeo-assisted
thoracoscopy aso has been reported, but long-term results remain unproven.” Because of concern
about tumor seeding, biopsy procedures are not routinely performed.” During surgery, a careful
assessment of areas of possible invasion and adherence should be made by the surgeon, who is the best
judge of tumor invasveness®® Extended totd thymectomy, induding al tissue anterior to the
pericardium from the digphragm to the neck and laterdly from phrenic nerve to phrenic nerve, is
recommended in dl cases. Complete surgical resection is associated with an 82% overdl Zyear

737

aurviva rate, whereas surviva with incomplete resection is 71% and with biopsy is only 26%.




Surviva after complete tumor resection has been amilar in patients with noninvasve and invasve
thymomas in severd studies®2 #2#8078LE8% poients with myasthenia gravis and thymoma were
studied by Crucitti et a2 who reported a 78% 10-year surviva rate and a 3% recurrence rate with
4.8% (1.7% since 1980) operative mortdity after extended thymectomy. Aggressive resection,
including lung, phrenic nerve, pericardium, pleurd implants, and pulmonary metastases, is occasondly
helpful 5% #7984

The role of debulking or subtota resection in stage 11l and 1V disease remains controversid.
Several studies have documented 5year survivd rates from 60% to 75% after subtotd resection and
24% to 40% after biopsy aone = *L#eE2EFES \ore recent studies, however, suggest no surviva
advantage to debulking followed by radiation when compared to radiation aone®2#2 None of these

sudies take into account the potential additive role of systemic therapy upon surviva. The use of

surgery in recurrent disease remains to be defined. Maggi et d.™ reported a 71% 5-year surviva rate
in 12 surgery patients and a 41% survivd rate in 11 patients treated with radiation and chemotherapy
done. Prolonged tumor-free survival aso was reported by Kirschner® in 23 patients. Urges et d.,*%
however, noted a 74% 5-year survivd rate in 11 patients undergoing surgery and radiation, compared
with 65% in ten patients treated with radiation aone (not statistically different). =%

radiation therapy

Thymomas are radiosensitive tumors and, consequently, radiation has been used to treat al tumor stages
as wdl as recurrent disease 349 AL REHMNAEEIHAENBEENE |0 e | thymomas, adjuvant
radiotherapy has been administered but has not improved on the excellent results with surgery aone
(more than 80% 10-year surviva rate)." 2 #483489 |1y gzne || and 11 invasive disease, adjuvant

radiation can decrease recurrence rates after complete surgicd resection from 28% to




50, 8178268926893 | n idiition, Pollack et a. ™2 reported an increase in 5-year disease- free surviva for
gage 1l to IVa from 18% to 62% with the addition of adjuvant radiation. Others have documented
similar results 272 Stage |1 patients with cortical tumors™*#** gnd microscopic invasion of pleuraor

pericardium are most likely to benefit from postoperative radiation.”* %€ More recently, investigators

have questioned the role of additiona radiation following complete resection (negative surgica marging)

of Stage Il and Il disease. In a review of 1320 patients with thymoma and thymic carcinoma,

postoperative radiotherapy did not improve the recurrence rates or the overal survival { Kondo K,

Monden Y: Therapy for Thymic Epithdid Tumors: A Clinicd Study of 1,320 Patients from Japan. Ann

Thorac Surg 2003; 76:878-85} . Preoperative radiotherapy for extensve tumors has been reported in

limited studies that suggest a decreased tumor burden and potential for tumor seeding a the time of
surgery. 718862

Radiation therapy has proven beneficid in the trestment of extensve
dli Sepse, 7926785+ 891, 848,8915.8926.989 R othergpy after incomplete surgical resection produces local control
rates of 35% to 74% and 5-year surviva rates ranging from 50% to 70% for stage I11 and 20% to 50%
for stage |V a tumors, "#2783% 8189883158928 |y odfition, Ciernik et d.%* and others™2%2 have reported
amilar survivd rates (87% 5year and 70% 7-year) in patients treated with radiation done compared
with partid surgicd resection and adjuvant radiation in smal numbers of stage I11 and 1V patients and

patients with intrathoracic recurrences. Large variations in the amount of tumor trested and radiation

ddivered as wdl as data on sysemic therapy, however, make interpretation of these results

difficuit 5427826 %837,8870,8915,91004

Radiation therapy is delivered in doses ranging from 30 to 60 Gy in 1.8 or 2.0 cGy fractions

over 3 to 6 weeks,*3% 717827626, #453,7650,8501,8926,94100-91026. g jmprovement in local control has been




shown with doses exceeding 60 Gy *%: however, completdy resected and microscopic residud
disease can be well controlled with only 40 to 45 Gy. 8289859 Tregiment portals have indluded single
anterior fidd, unequaly weighted (2.1 or 3:2) opposed anterior-posterior fieds, wedge- pair, and
multifild arrangements®-°%** The gross tumor volume is defined by visible tumor or surgicd dips
Seen on a treatment- planning CT scan. Aress of possible microscopic disease and a small border to
account for daly variability and respiratory motion are added to define the clinicad and planning target
volumes. Gating techniques to minimize respiratory variaion and intensity-modulated radiation therapy
are new techniques that can minimize the dose heterogeneity, increase totd dose and fraction size, and
minimize toxicity.*2>*#-%2 prophylactic supraclavicular and hemithorax fields have been used but are not

warranted because of increased risks of pulmonay fibrogs, — pericarditiss, and

4847,+#83,8093,848,462107,362108

myditis
chemotherapy

Chemotherapy has been used with increasing frequency in the treatment of invasive thymomas. Both
sngle-agent and combination therapy have demonstrated activity in the adjuvant and neoadjuvant settings.
Doxorubicin, cisplatin, ifosfamide, corticogteroids, and cyclophosphamide all have been used as single-
agent therapy. **1%2#4. 110 Tha mogt active agents are cisplatin, ifosfamide, and corticosteroids; however,
only cisplatin, ane-ifosfamide and octreotide have undergone phase |1 testing. #4-#410-128LL i atin, at
doses of 100 mg/n, has produced complete responses lasting up to 30 months, but lower doses (50
mg/n¥) have associated response rates of only 11%.**#%2*4.119 |fogfamide (with mesna) at asingle dose
of 7.5 g/n¥ or as acontinuous infusion of 1.5 g/n/d for 5 days every 3 weeks has resulted in 50%
complete and 57% overall response rates. Duration of complete remission ranged from 6 to 66 months.**
™ Varying regimens of corticosteroids have shown effectiveness in the treatment of all histologic
subtypes of thymoma (with and without myasthenia), with a 77% overall response rate in limited numbers
of patients.**¥12*%_112 Corticosteroids also have been effective for patients unsuccessful with
chemotherapy ®**; however, the actual impact may only be on the lymphocytic and not the malignant
epitheliad component of the tumor. Palmieri et a reported a complete response with octreotide and
prednisone in a patient with pure red cell aplasia and chemotherapy resistant thymoma. { Palmieri g,
Lastoria S, Colao A et a: Successful treatment of a patient with a thymoma and pure red-cell aplasiawith
octreotide and Prednisone. NEJM 1997; 336:263-4.} A subsequent ECOG trial evaluated octreotide alone
for 2 cycles and if no response added prednisone in patients with octreotide postitive radioi sotope scans.
Two complete and 10 partial responses were noted in 38 evaluable patients. Only 4 (10.5%) of the
patients responded to the octreotide aone. { Loehrer PJ, Wang W, Johnson DH, Ettinger DS:Octreotide




Alone or With Prednisone in Patients with Advanced Thymoma and Thymic Carcinoma: An Eastern
Cooperative Oncology Group Phase Il Tria J Clin Oncol ( Accepted for publication)}

Combination chemothergpy regimens have shown higher response rates and have been used in
both adjuvant and necadjuvant settings in the treatment of advanced invasive, metagtatic, and recurrent
thymoma. Cisplatin-containing regimens appear to be the most active. Fornasiero et a.**-'** reported a ‘
43% complete and 91.8% overal response rate with a median survivd of 15 monthsin 37 previoudy
untrested patients with stage 111 or 1V invasve thymoma trested with monthly (median, 5 months)
cigolatin, 50 mg/m? on day 1; doxorubicin, 40 mg/nt on day 1; vincristine, 0.6 mg/n? on day 3; and
cyclophosphamide, 700 mg/n? on day 4. Loehrer et a.*-'* documented 10% complete and 50% ‘
overdl response rates with a median surviva of 37.7 months in 29 patients with metadtatic or localy
progressve recurrent thymoma treasted with cisplatin, 50 mg/n?; doxorubicin, 50 mgn?; and
cyclophosphamide, 500 mg/n?, given every 3 weeks for a maximum of 8 cycles after radiotherapy.
Park et al.**-'° retrospectively described 35% complete and 64% overall response rates with amedian ‘
aurvival of 67 months in responding ad 17 months in nonresponding patients in 17 patients with
invasve sage |l and IV thymoma initidly treated after relgpse with cycophosphamide, doxorubicin, and
cisplatin, with or without prednisone. The European Organization for Research and Treatment of
Cancer noted 31% complete and 56% overal response rates with a median survival of 4.3 yearsin a
smdl study of 16 patients with advanced thymoma treated with cisplatin and etoposde®°-*° The

addition of ifofamide to cisplatin and etoposde had a lower than anticipated response rate

(Spproximatey nine partial responses in 28(32%) evauable patients)-32% and amedian surviva time of

2.5 years-in patients with thymoma and thymic carcinoma™*"'” { Loehrer PJ, Jiroutek M, Green M,

Aisner J, Thomas CR, Livingston R, Johnson DH: Combined Etoposide, Ifosfamide, and Cisplatin in the




Treatment of Patients with Advanced Thymoma and Thymic Carcinoma: An Intergroup Trial. Cancer

91:2010-2015, 2001. }

combined nodality approaches

The use of necadjuvant chemotherapy as part of a multimodality gpproach to stage Il and 1V thymoma
was reviewed by Tomiak and Evans**-'* Six combined reports document 31% complete and 89%
overall response rates in 61 tota patients trested with a variety of neoadjuvant chemotherapy regimens
(80% cisplatin- based). Twenty-two patients (36%) underwent surgery, with 11 (18%) achieving a
complete resection (all treated with cigplatin). Nineteen patients were treated with radiotherapy, but only
five patients had disesse-free survivas exceeding 5 years**-'® Rea et d.*-**® reported 43% complete
and 100% overal response rates with median and 3year surviva rates of 66 months and 70%,

repectively, in 16 stage I11 and [Va patients trested initidly with cigplatin, doxorubicin, vincristine, and

cyclophosphamide, followed by surgery. At surgery, 69% were completely resected and the other 31%

d H3 119

recelved postoperative radiation. Macchiarini et reported amilar findings. Twenty-five percent
complete and 92% overdl response rates with a remarkable 83% 7-year disease-free survivd rate
were reported in 12 patients at the M. D. Anderson Cancer Center who received cisplatin, doxorubicin,
cyclophosphamide, and prednisone induction chemothergpy followed by surgical resection (80%
complete) and adjuvant radiotherapy for locally advanced (unresectable) thymoma®*-*° The degree of
chemotherapy-induced tumor necross corrdated with Ki-67 expression.

A multiingtitutional prospective trid demonstrated a 22% complete and 70% overdl response
rate with a median survivd of 93 months and a Kaplan-Meier 5-year falure-free surviva rate of 54.3%

in 23 patients with stage 111 (22/23) unresectable thymoma (GETT dage [11A/I1IB) stage 1V (1/23)

thymoma, and thymic carcinoma (2/23) trested with 2 to 4 cycles of cigplatin, doxorubicin, and



cyclophogphamide chemotherapy and sequentia radiation therapy (54 Gy) =222 jugt more than
25% had myasthenia gravis. Although these results compare favorably to those obtained with
neoadjuvant therapy followed by surgica resection and radiation, further confirmation is needed.
Results of Trestment
Fve- and 10-year surviva rates for stage I, 111, and IV tumors are reported to be 89% to 95% and
78% to 90%,%5* 8412 7004 to 80% and 21% to 80%, %4812 and 50% to 60% and 30% to
40%, 5P S ILHE0EE 123 raspertively. Disease-free survival rates of 74%, 71%, 50%, and 29% also have
been reported for stage 1, 11, 111, and 1V disease, respectively. ™ Although Maggi et d.™” reported a
10% overdl recurrence rate in 241 patients, less than 5% of noninvasve thymomas and 20% of invasive
thymomas were noted to recur.®-"* Although myasthenia gravis was once considered an adverse
prognogtic factor, this is no longer the case because of improvements in perioperative care. Currently,
myasthenia actualy may lead to improved survivd owing to earlier detection of thymomas®2
84:118124,349125
Thymic Carcinoma
Thymic carcinoma is a rare aggressve thymic neoplasm that has a poor prognosis. Like thymoma, it is
an epithdid tumor, but cytologicdly it exhibits mdignant festures. Extengve locd invason and digant
Mmetastases are common. Approximately 150 cases have been reported 222! g gter and Resai™
Rosai'® reported the largest single series, which induded 60 patients ranging in age from 10 to 76 years
and with a dight mae predominance. Nearly 70% of patients had symptoms of cough, chest pain, or
superior vena cava syndrome. Myasthenia and other thymoma- associated syndromes are rare. 2%

The histologic dassification of thymic carcinoma was proposed by Levine and Resai™*-Rosai™*

and revised by Suster and Rosai.*-*° The tumors are classified broadly as low or high grade. Low-




grade tumors include squamous cdl carcinoma, mucoepidermoid carcinoma, and basaoid carcinoma.
High- grade neoplaams include lymphoepitheioma-like carcinoma and smdl cdl, undifferentiated,
sarcomatoid, and clear cell carcinomas**128+221283B1283% 134 Tha dassfication of thymic carcinoma
has prognostic significance, with low-grade tumors following afavorable dinica course (median surviva
raes of 25.4 months to more than 6.6 years) because of a low incidence of loca recurrence and
metastas's, and high-grade mdignancies exhibiting an aggressive dinicd course (median survivd of only
11.3 to 15.0 months) #2218 Although the Masaoka thymoma staging systeri™ sy steny 20128424
39 and a proposed tumor-node-metastasis dassification systerd="-systent" have been used in staging
thymic carcinoma, their utility is unproven. The histologic grade remains the best prognostic indicator.
The optimd treatment of thymic carcinoma remains undefined, but currently a multimoddity
approach, including surgical resection, postoperative radiation, and chemotherapy, is recommended.
Initial surgical resection followed by radiation has been used in most studies, 2 #+*1L#20126 422126325131
Complete resection should be attempted, but usudly is not possible**2213 One analysis noted a 9.5-
month median survival after resection and postoperative dectron beam radiation therapy,*-"" with a
trend toward improved surviva in other studies®*2*#12.18 Chemotherapy with cisplatin-based
regimens smilar to those used with thymomas have produced variable responses in smal numbers of
patients #e:8#22128224 130 comphingtions of cisplatin, doxorubicin, cyclophosphamide, and vincristine
a0 have generated partial responses, as has the combination of 5-fluorouracil and leukovorin. 2% {

Koizumi T, Takabayashi Y, Yamagishi S Chemotherapy for advanced thymic carcinoma: dinica

response to cisplatin, doxorubicin, vincristine, and cyclophosphamide (ADOC Chemotherapy). Am J

Clin Oncal 25:266-68, 2002; Lucchi M, Muss A, Ambrogi M et d : Thymic Carcinoma: a report of

13 cases. EJSO 27:636-40; 2001; Kitami A, Suzuki T, Kamio Y and Suzuki S; Chemotherapy of




thymic carcinoma: Anayss of seve cases and review of the literature. Jon J Clin Oncol 31: 601-04,

2001}. Use of neoadjuvant chemothergpy has been reported in a smdl number of patients but

considered appropriate in selected patients with unresectable disease with the intention to down sSize the

tumor for possible complete resection 242

The prognosis of thymic carcinoma is poor because of early metagtatic involvement of pleura;
lung; mediasting, carvical, and axillary lymph nodes; bone; and liver #-'*° The overdl surviva rate a 5
years is approximately 35%. 22+ 1% 1mproved survival has been corrdlated with encapsulated

tumors, lobular growth pattern, low mitotic activity, early stage tumors, and-low histologic grade, and

complete surgical resection #1243

Thymic Carcinoid
Thymic carcinoid tumors are rare, with fewer than 425-200 reported cases**:2°* %8 [Teh BT,

Zedenius J, Kytoia S et d: Thymic Carcinoids in Multiple Endocrine Neoplasa Type 1. Ann Surgery

228:99-105, 1998} They occur predominantly in mrakes™-maes™® and originate from normd thymic
Kulchitsky's cdlls, which are part of the amine precursor uptake and decarboxylation (APUD) group.
Mogt have the ability to manufacture peptides, amines, kinins, and prostaglandins. They are aggressve
tumors that invade localy and commonly metastasize to regiona lymph nodes. Metastases occur in 70%
of patients within 8 years of initid diagnosis***2

The gross gppearance of thymic carcinoidsis Smilar to that of thymomeas, but they arerardly are
encapsulated. Microscopicdly, the tumors exhibit a ribbon-like growth pattern with rosette formation in
a fibrovascular groma The cdls are amdl, round, or ova with eosnophilic cytoplasm and uniformly
round nude.*-"** |mmunohistochemical studies revead argyrophilic cdls that stain with cytokeratin and

neuronal-specific enolase. Electron microscopy reveals the presence of secretory granules™°-**” Thymic




carcinoids, like other foregut carcinoids, are associated with Cushing's syndrome, multiple endocrine
neoplasiaand, rarely, the carcinoid syndrome %6321

The diagnosis of thymic carcinoid often requires open surgicd biopsy. Complete surgica
resection is recommended, athough recurrence is common,**2*#_%¥ The effectiveness of adjuvant
thergpy is unproven, but most reports advocate adjuvant radiotherapy for incompletely resected
tumors ™35> _13  Chemotherapy rardly has been used in cases of metastatic or recurrent
disease PO
Although a 5year survivad rate of 60% has been reported with complete surgical resection,**®

3" Jocal recurrences are common and distant metastases occur in approximately 30% of patients.
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The long-term prognosisis generdly poor.
Thymolipoma
Thymolipomas are rare benign neoplasms composed of mature adipose and thymic tissue, and they
account for 1% to 5% of thymic neoplasms™-'“° These tumors are dso known as lipothymomas,
mediastinal lipomas with thymic remnants, and thymolipomatous hamartomas**42#4_1 |n g
review of 27 patients, Rosado-de-Christenson et a.**-**! noted an equa gender distribution and a
mean age of 27 years. Approximately 50% of patients presented with symptoms of vague chest pain,
dyspnea, and tachypnea. Others have reported, in adults only, an association with myasthenia gravis,
red cdl aplasia, hypogammaglobulinemia, lichen planus, and Graves disease *3140+%6142

Thymolipomes are <oft, lobulated, encgpsulated tumors that originate in the anterior
mediagtinum. They often atain a large sze before becoming symptomatic. They frequently conform to

the shape of the cardiac and mediastind structures and are found in the anterior inferior mediastinum

“draped dong the digphragm” and connected to the thymus by a smal pedicle™®-*** Microscopicaly,




the tumors are composed of thymic tissue, often with calcified HassaAl’ s corpuscles, and more than 50%
adipose tissue®—'** Higologicdly, thymolipomas do not gppear mdignant, and mdignant
transformation does not occur.***-*** Trestment involves complete resection. Long-term follow-up is not
available, but recurrences have not been reported.

Germ Cdl Tumors

The vagt mgority of germ cdl tumors arise within gonadd tissue, but the mediagtinum is the most
common gte for the development of extragonadd germ cdl tumors. They are most commonly seen in
the anterior mediastinum and account for 10% to 15% of al primary mediagtind tumors.? These tumors
have generated consderable interest because of their uncertain histogeness.

Etiology

Extragonadd germ cdll tumors are found adong the body’ s midline from the cranium (pined gland) to the
presacrd area. This line corresponds to the embryologic urogenitd ridge. It is presumed that these
tumors arise from madignant transformation of germ cdls that have abnormdly migrated during
embryonic development. #2714 Mediagtinad germ cell neoplasms account for only 2% to 5% of dl

germina tumors, but they congtitute 50% to 70% of &l extragonadal tumors*244+38145

Classification

Mediagind germ cdl tumors are broadly classfied as benign or mdignant. Benign tumors include
mature teratomas and mature teratomas with an immature component of less than 50%. Mdignant germ
cdl tumors ae dvided into seminomas (dysgerminomas) and nonseminomatous tumors.
Nonseminomatous tumors include embryond carcinomas, choriocarcinomas, yolk sac tumors, and

immature teratomas.*-**° Seminomas may exist in a pure form, but any devation of AFP indicates the

presence of an ement of a nonseminomatous tumor. In addition, mediastind germ cdl tumors have a



propensity to develop a component of non-germ cel madignancy (eg., rhabdomyosarcoma,
adenocarcinoma, permestive neuroectodermal tumor), which can become the predominant histology.
Incidence and Clinical Presentation

In adults, benign germ cell tumors have no gender predilection, but 90% of mdignant germ cdl tumors
occur in men.*#*%. |n the pediatric population, both benign and maignant extragonada germ cdll tumors
occur with equa gender digtribution. Mediastind germ cell tumors are most commonly diagnosed in the
third decade of life, but patients as old as 60 years of age have been reported. The incidence of these
neoplasms is equa in dl races. Many patients with benign tumors, including 50% of teratomas, are
asymptomatic; however, 90% to 100% of patients with maignant tumors have symptoms of chest pain,
dyspnea, cough, fever, or other findings related to compression or invasion of surrounding mediastind
structures 474148

Diagnogs

Mediagtind germ cell tumors are most often detected on the basis of standard chest radiographs. More
than 95% of the chest films are abnorma, with dmost dl masses noted in the anterior mediastinum.
Three percent to 8% of tumors arise within the posterior mediagtinum.®**~** Chest CT scans
demondtrate the extent of disease, relationship to surrounding structures, and presence of cystic areas
and celdification within the tumor.22 Abdomina imaging should be performed to assess for possible liver
metastases. Although careful examination of the testes, including a testicular ultrasound, should dways
be performed, an isolated tumor mass in the anterior mediastinum without retroperitoned involvement is
not consstent with a testicular primary tumor. It is not necessary to perform blind orchiectomy or

testicular biopsy in patients with normd physcd examindgions and unremarkable ultrasound



findings®** Recently, mediastina sonography imaging patterns have been suggested as a means to

improve the diagnostic accuracy of mediastind teratomas.**°

Determination of serum tumor markersisimportant in the diagnosis and follow-up of mediagtind
germ cdl tumors. Immunoassays for ?-HCG and AFP should be obtained in al patients possessng
mediagtind masses suspicious for germ cell tumors. Elevations of ?-HCG and AFP confirm amaignant
component to the tumor. AFP or ?-HCG, or both, are elevated in 80% to 85% of nonseminomatous
germ cdl tumors, with AFP being detected in 60% to 80% of these tumors and ?-HCG in 30% to
50%.*°-1*" Patients with benign teratomas have norma markers, and patients with pure seminoma may ‘
have low levesof ?-HCG, but AFP is not detected.

Teratomas

Benign teratomas are the most common mediastind germ cdl tumor, accounting for 70% of the
mediagtind germ cdl tumors in children and 60% of those in adults®*-'** They can be seen in any age ‘
group but most commonly occur in adults from 20 to 40 years of age. There is no gender predilection.

Teratomas may be solid or cystic in appearance and are often referred to as dermoid cystsif
unilocular. Teratomas contain eements from al three germ cdl layers, with a predominance of the
ectoderma component in most tumors, including skin, hair, sweat glands, sebaceous glands, and teeth.
Mesoderm is represented by fat, smooth muscle, bone, and cartilage. Respiratory and intestina
epithdium are often seen as the endoderma component. The mgority of mediagtina teratomas are
composed of mature ectodermal, mesodermal, and endoderma eements and exhibit a benign course.
Immature teratomas phenotypicadly may appear as a mdignancy derived from these ectodermd,
mesoderma, and endodermal elements. These latter tumors behave aggressvely and generdly are not

responsve to systemic therapy.



Treatment of “benign” mediastind teratomaincludes complete surgica resection, which resultsin
excdlent long-term cure rates. Radiotherapy and chemothergpy play no role in the management of this
tumor. The tumor may be adherent to surrounding structures, necessitating resection of pericardium,
pleura, or lung. Complete resection of teratomas should be the god of treatment. Resection of mature
teratomas has been shown to result in prolonged survival with little chance of recurrence*°140+42_10
Immeature teratomeas are potentidly maignant tumors; their prognoss is influenced by the anatomic ste
of the tumor, patient age, and the fraction of the tumor that is immature™-*° In patients younger than
15 years, immature teratomas behave smilarly to their mature counterparts. In older patients, they may

behave as highly maignant tumors. Currently, atrid of ciolatin-based combination chemotherapy (up to

4 cycles of cisplatin, @¢oposide, and bleomyeinBleomycin (BEP) or etopos devinblastine, ifodfamide,

and displatin(VIP), if responding) is frequently administered before attempted surgical resection.*24

{Hinton S, Catalano P, Einhorn LH, Nichols CR, Crawford ED, Vogdzang N, Trump D, Loehrer PJ:

Cisplatin, Etoposide and Either Bleomycin or Ifosfamide in the Treatment of Disseminated Germ Cell

Tumors. Fina Analysisof an Intergroup Trid. Cancer 97(8):1869-1875, 2003.}

Seminoma

Primary pure mediagtind seminoma accounts for goproximatey 35% of maignant mediagtind germ cdll

tumors; it is principally seen in men aged 20 to 40 years**®-">" Seminomas grow dowly and metastasize
later than their nonseminomatous counterparts, and they may have reached a large sze by the time of
diagnoss. Symptoms are usualy related to compresson or even invason of surrounding mediagtind

structures. Twenty percent to 30% of mediastina seminomas are asymptomatic when discovered,**#-+
but metastases are present in 60% to 70% of patients. PUmonary and other intrathoracic metastases are

most commonly seen. Extrathoracic metastases usualy involve bone




The treatment of mediastind seminoma has evolved since the early 1970s. Definitive conclusions
regarding trestment are difficult, because severd potentidly curdive treatment modalities exis.
Seminomeas are extremdy radiosengtive tumors, and for many years, high-dose mediastind radiation has
been used as initid therapy, resulting in long-term surviva rates of 60% to 80%.*“-* A review of
recommendations for radiation therapy trestment in extragonada seminoma was reported by
Hainsworth and Greco.*®-** Thirty-five to 40 Gy are the most commonly used radiation doses. Doses
as low as 20 Gy have been reported to be curative, but most reports note a Sgnificant loca recurrence
rate with doses of less than 45 Gy.**-' Radiation portals should include a shaped mediagting field and
both supraclavicular areas**=!

Mediagtind seminoma often presents as bulky, extensve, and locdly invasive disease, requiring
large radiotherapy portas. These portals result in excessive irradiation of surrounding norma lung, heart,
and other mediagtinad structures. Additiondly, for 20% to 40% of patients in whom locd contral is
achieved, trestment can be expected to fail at distant Sites**¢143+41L

Chemotherapy was previoudy used only in advanced gonadd seminoma, but encouraging
results and the above- mentioned problems with radiothergpy have led to broadened indications,
chemothergpy is now being used as initid theragpy in many patients with bulky tumors. Pure mediagtind
seminomafalsinto the intermediate-risk category of the new Internationd Staging System for Germ Cell
Tumors. Even patients with viscerd metastases fdl into this intermediate category and, as such, have a
prognoss with cisplatin-based combination chemotherapy exceeding 75% for 5-year surviva. Standard
systemic therapy condsts of cisplatin-based combination chemotherapy. Lemarie and coworkers™
coworkers™’ reported that 12 of 13 patients treated experienced complete remission, with two

recurrences after treatment. .




three-of-fivepatients-treated-by-GlaccioneBokemeyer reported an international andysis of 51 patients

with mediagind seminoma.*®->® In this study, patients were treated with chemotherapy (38 = 74.5%),

chemotherapy and radiation (10 = 19.6%), or radiation aone (3 = 5.9%). Chemotherapy was

primarily cigplatin-based (45 = 94%) but included carboplatin (3 = 6%) which had an inferior objective

response rate (80% versus 93%). The progression-free surviva and overdl survivd were 77% and

88%, respectivaly but patients with extrathoracic metastases (6 = 11.8%) had a worse prognosis. A

collective review of 52 patients was undertaken by Hainsworth and Greco.**-*** Fourteen patients had
recaved prior radiaion thergpy, but dl underwent chemotherapy with cigplatin and various
combinations of cyclophosphamide, vinblagtine, bleomycin, or etoposde. Complete responses to
243_151

treatment were noted in 85% of patients, and 83% were long-term disease-free survivors:

tes—radiotherapy is less

toxic, chemotherapy appears to be superior, and and-the-high-salvage-rate-with-chemotherapydfter

radiotherapy-failure makes-sdection-difficult-Tiherefore, therecommended-treatmentis-cigpl alin-based

combination chemotherapy currently is recommended either—with-orwithedt but supradiaphragmetic

radiation is condgdered for patients with smal volume and locdized disease-or-4-eycles-of cisplatin-

The management of patients with resdud radiographic aonormdities after chemotherapy is
controversa. Studies have shown that the residual massis a dense scirrhous reaction in 85% to 90% of
patients, and the presence of viable seminoma is rare. Others have shown a 25% incidence of resdua
viable seminoma in these patients treaeted with chemothergpy followed by resection of resdua masses

larger then 3 cm.**-** Close observation without surgery is recommended for residual masses after

chemotherapy unless the mass enlarges™*>4**%.1% Eyauation with PET scans have had mixed results,




but if performed should be done 4-6 weeks after chemotherapy administration. s-hetproven-hdpful and

eEEmpiric radiation therapy is not recommended.*®*>***°*  {Bob:There is an abgiract from asco this

vear that | will find as areference for you}

Despite a recent report of 76.9% long-term surviva utilizing primary surgica resection followed

by adjuvant therapy,™” Mmogt authors bdlieve that surgery does not play a role in the definitive

trestment of seminoma**-"** In addition, surgica debulking of large tumors has not been shown to be
of bengfit in improving local control or survival =2
All patients with mediagtind seminoma should be trested with curative intent. Isolated

mediagind seminoma with minima disease and without evidence of metastatic disease is most often

managed with radiothergpy done, with an excdlent prognosis and long-term survival. Localy advanced
and bulky disease may-should be trested initidly with csplain-based combination chemotherapy,
usudly 4 cycles of cisplatin and etoposide, with radiothergpy, and followed by savage chemotherapy
(vinblastine, ifosfamide, and cisplatin) in the event of recurrence**-° Patients with distant metastases
should undergo cisplatin-based combination chemothergpy as initid treatment.
Nonseminomatous Germ Cell Tumors
Nonseminomatous germ cell tumors include choriocarcinoma, embryond carcinoma, teratoma, and
endodermd snus (yolk sac) tumors. They may occur in pure form, but in goproximately one-third of
cases, multiple cdl types are present. Other malignant components, including adenocarcinomes,
sguamous cell carcinomas, and sarcomas, may be present or even represent the predominant tissue
type, as usudly occurs in immeature teratomas.

Nearly 85% of nonseminomatous germ cell tumors occur in men, with amean age of 29

years -3 Karyotypic analyses have been performed on anumber of these patients, and the 47,XXY




pattern of Klinefelter's syndrome has been found in up to 20% of patients***~** Mediagting
nonseminomatous germ cell tumors are most commonly found in the anterior mediastinum and appear
grosdly as lobulated masses with a thin cgpsule. They are frequently invasive a the time of diagnoss,
with dmost 90% of patients exhibiting symptoms. They gppear on CT scans as large inhomogeneous
masses containing areas of hemorrhage and necross. Elevated levels of ?-HCG are seen in 30% to
50% of patients, and AFP is detected in 60% to 80%.

Fhese-Primary mediagind nonseminomatous germ cell tumors carry a poorer prognos's than

either pure extragonada seminoma or their gonada nonseminomatous counterparts, and dl patients with
primary mediagtind nonseminomatous germ cdl tumors fal into the poor risk category of the new
International Germ Cell Consensus Classification.***~=2-Eighty-five percent to 95% of patients have
obvious distant metastases a the time of diagnoss. Common metastatic sitesinclude lung, pleura, lymph
nodes, liver, and, less commonly, bone*#::

A number of non-germ cdl malignant processes have been found in associaion with
nonseminomatous germ cell tumors. One of the most interesting is that found in association with acute
megakaryocytic leukemia Other hematologic malignancies, such as acute mydoid leukemia, acute
nonlymphocytic leukemia, erythroleukemia, myeodysplastic syndrome, mdignant higiocytoss, and
thrombocytos's, have dl been reported. These malignancies may antedate the discovery of the germ cdll
tumor or occur synchronoudy. Solid tumors, such as embryond rhabdomyosarcoma, smdl cdl
undifferentiated carcinoma, neuroblastoma, and adenocarcinoma have been described and occur more
frequently in primary mediagtina tumors compared to gonadal germ cdll neoplasms ¥4

The diagnosis of nonseminomatous germ cdll tumors can often be made without tissue biopsy.**

2 In many centers, the presence of an anterior mediagtind mass in a young mae with devated serum




tumor markers (AFP and ?-HCG) is adequate to initiate treatment. If a tissue diagnoss is deemed
necessaxy, fine-needle guided aspiration with cytologic staining for tumor markers may be used for
confirmation. An anterior mediastinotomy provides the best exposure for open biopsy if necessary.**>2

Treatment of nonseminomatous germ cell tumors incorporates ciplatin-based chemotherapy,
which has markedly improved the prognoss in these patients. In the padt, long-term surviva after
treetment of nonseminomatous germ cdll tumors was very rare; today, however, overadl complete
remission rates of 40% to 50% are obtained in most series*140+LALHBIELME1S3 Tregiment is initiated
with cdsplain-containing combination chemotherapy, which often includes etoposide and bleomycin.
Treatment should be administered every 3 weeks for 4 courses, patients should then be restaged with
serum tumor markers and CT scans of the chest and abdomen.**-"" |n a collective review of 158
patients undergoing a variety of combination chemothergpeutic regimens for the initid trestment of

nonseminomatous germ cell tumors, complete responses were noted in 54% of patients, and 42% were

long-term disease-free survivors*#™! |n an internationa review of 287 patients, responses were noted
ong-

in 178 (64%) and the progression-free and overal surviva were 44% and 45%, respectively. >

Patients with negative tumor markers and no radiographic evidence of resdua disease after
initid chemotherapy require no further treatment. Perdgtent eevation of serum tumor markers,
particularly if they begin to rise again, usudly requires salvage chemotherapy.**->* Patients with normal
serum tumor markers but radiographic evidence of resdua masses after induction chemotherapy should
undergo surgical resection 4 to 6 weeks after completion of chemotherapy. *®#22**_%2 Complete
resection should be attempted, because debulking procedures provide no benefit. Patients found to
have resdud viable germ cdl tumor undergo 2 additiond cycles of chemothergpy. Patients with

immeature teratoma or non-germ cdl maignancies can smply be observed after complete resection.




Niehels™-Nichols™® reports complete remissions in 18 of 31 patients using this regimen, and other
series report complete remission rates of 50% to 70%, with long-term surviva rates approximating
50%.%¢-** Equivalent results are obtained in dl histologic subtypes.

The treatment of recurrent disease is difficult, because patients with relgpsng mediagting
nonseminomatous germ cell tumors do extraordinarily poorly with savage therapy, such as vinblagtine,
ifosfamide, and eisplatin™*cisplatin'®’; optima therapy has not been determined. Standard salvage

chemothergpy has not proven beneficid with only 9 of 79 patients (8%) becoming disease-free in one

7153

study== and few patients ever achieveing durable remissons. High-dose chemotherapy with stem cell

rescue is effective in only a few selected patients®*2-*%2.1%? Occagonally, surgical resection of residual

disease despite persistently devated tumor markers can be beneficial.'® Most patients are candidates

for experimental phase| trids.

Mesenchyma Tumors

Mediastind mesenchyma tumors, or soft tissue tumors, originate from the connective tissue eements of
the mediastinum. Smooth and striated muscle, lymphétic tissue, fat, and vascular tissue dl giveriseto a
variety of neoplasms, which may be benign or malignant. Most of these tumors aso occur in other parts
of the body and are discussed in detall elsewhere in the chapter on soft tissue sarcomeas.

Mesenchyma tumors account for approximatey 6% of primary mediagtind neoplasms? They
are less common in the mediastinum than in other locations. Approximatdy 55% are mdignant, and
there is no gender predilection.’®*-*** In generd, treatment of malignant mesenchyma tumorsinvolves
combination therapy, including surgica resection, radiaion thergpy, and chemotherapy. Benign tumors

should be eompletey-excised completely, after which little chance of recurrence remains.




Lipomas are the most common mesenchyma tumor of the mediagtinum, representing 2% of dl
mediagtind neoplasms® Benign lipomas are most often located in the anterior mediagtinum. They may
grow to large sze without symptoms. Treatment is complete resection, and dthough locd recurenceis
possible, it is unusud. Mdignant liposarcomais more commonly found in the posterior mediastinum.

Fibromas are encapsulated asymptomatic tumors tha may grow to a very large size
Fibrosarcomas often are symptomatic maignancies associated with hypoglycemia. Fibromas are cured
with complete surgicad excison, but fibrosarcomas are usudly unresectable and respond poorly to
radiation and chemotherapy.™® Leomyomas, ldomyosarcomas, rhabdomyomas, rhabdomyosarcomas,
synovid cdl sarcomas, mesotheliomas, and xanthogranulomas dso occasiondly occur in the
mediagtinum,3**4%

Vascular tumors of the mediastinum include hemangiomas, hemangioendotheliomas, and benign
and maignant hemangiopericytomas®***-'** Ten percent to 30% of al vascular tumors are maignant. ™
Mediagtind hemangiomas represent 0.5% of al mediastind neoplasms but are the most common
vascular tumor.*°-'*° They may be cavernous or capillary and are often associated with hemangiomasin
other areas of the body.***12%5_1% gty percent occur in the anterior mediastinum, and 25% occur
posteriorly.’® Diagnosis is best accomplished by CT scan or MR, in which phleboliths may be seen in
30% of these tumors. Angiography is important in identifying and embolizing mgor feeding vessels
before surgery.**-' Tota excision is considered the trestment of choice; however, large, incompletely
resected hemangiomas usualy do not recur. >

Lymphangiomas, aso known as cystic hygromas, often extend into the anterior mediastinum
from the cervicd area. Seventeen percent are located exclusvely in the mediastinum. They tend to

enlarge as paients grow, particularly during puberty. Treatment involves surgica resection, but this is




often difficult because of adherence to surrounding structures. Response to radiation is variable.!® Other
lymphatic soft tissue tumors include lymphangiosarcoma and lymphangiopericytoma

Neurogenic Tumors

Thoracic neurogenic tumors occur most commonly in the posterior mediastinum but occasondly are
found in the anterior mediastinum and esawhere. They compose between 19% and 39% of Al
mediagtind turmers™ tumors™®’**#-1% and 75% of posterior mediagtind tumors**-'*° They originate
from peripherad nerves (nerves of the brachid plexus and intercostd nerves), autonomic sympathetic
ganglia and, rardy, from the vagus nerve**-*° Neurogenic tumors in the anterior mediastinum originate
in chemoreceptor paragangliomas.

Whereas neurogenic tumors in infants and children are frequently mdignant and often present
with metagtatic disease™*-'" in adults the majority of these tumors are benign. They occur without
gender predilection a any age but are more likely in young adults. Often asymptomatic, they are olitary
(except in neurofibromatosis) and found on a routine chest x-ray. Benign tumors can atan a
condderable size. They frequently arise in the paravertebra sulcus from the posterior roots of the spind
nerves a the zone of transition between the central and periphera myelin.*2-*"> They dso may ariseon
the posterior portion of the spind nerve root in the spind canal and grow through the intervertebra
foramen into the paravertebrd area, giving rise to the gppearance of a dumbbell- or hourglass- shaped
tumor. These tumors must be recognized to plan an appropriate operation in conjunction with a
neurosurgeon. Depending on their Sze and location, lesons may cause spind cord compression, pain,
paresthesias, Horner’s syndrome, and muscle atrophy. Superior vena cava syndrome, dyspnea, cough,

and bony erasions, which wrongly suggest amaignant process, dso have been described.




Neurilemoma (Schwannoma)
Neurilemoma (schwannoma) is the most common tumor in the paravertebra sulcus. Arisng from the
intercosta nerve sheeth, the tumor is encgpsulated, white or yellowish pink in color, with cadcifications
and cydic degeneration. Higtologicdly, it is composed of uniform dender biphasic fusform cdls with
elongated, twisted nucle that have a tendency to dign in a regimented or paisaded appearance®®-12
The tumor may contain large blood vessds and may be a source of consderable blood loss during
aurgical remova. Schwannoma may be further differentiated into melanotic, adenomatous, or
psammomatous tumors (Fig. 32-2). 2%
Neurofibroma
Neurofibromas are most often benign and asymptomatic. However, they can have an intradura as well
as an extradura component and may cause symptoms of cord compression. They are not encapsulated
and may have a plexiform appearance.***-*"* Microscopicaly, neurofibromas have a heterogeneous cell
population, but Schwann cdl differentiation is not dways present.***-**” Neurogenic tumors can be
differentiated from leilomyomas, meningiomas, and fibrous histiocytomas by the immunohistochemicd
identification of S-100 protein. Solitary neurofibromas are cured by surgicd excison.
Neurofibromas can occur as multiple lesons in von Recklinghausen's disease**—2
Neurofibromatosis is inherited as an autosoma dominant trait affecting both genders equally; however,
approximatdly one-haf of the cases are sporadic.***:°*_'"" The dinicd features vary and include
hyperpigmented café au lait skin spots, skin and subcutaneous multiple neurofibromas (hamartomas),
scoliogs, bowing of long bones, disorders of sexud development, and multiple neurogenic tumors and

malignancies, such as maignant schwannomas**®*:2*_1"° Mediastind neurcfibromas may be multiple

and gopear as long plexiform masses. Higtologicdly, they condst of large nerve fibers mixed with



connective tissue stroma containing Schwann cells and fibroblasts. Surgica intervention is judtified for
lesions located in the spind cand that cause spind cord or nerve root compression. The prognosis
generdly is poor X
Madignant Schwannoma
Madignant schwannomas are the mdignant counterparts of neurilemmomas and neurofibromas.
Ultrastructurd studies, however, cannot aways document Schwann cdlls in these tumors derived from
nerve sheaths, and therefore the terms malignant nerve sheath tumor, neurogenic sarcoma, and
neurofibrosarcoma are sometimes used**-*** Mdignant nerve sheath tumors commonly are large. ‘
They are panful and may cause superior vena cava obstruction; Horner's syndrome; dyspnes;
dysphagia; hoarseness; and invasion of the lung, bones, and aorta, depending on their location and size.
The diagnogtic criteria for malignant nerve shesth tumors are controversid.***-"® Origin from a ‘
maor nerve, presence of Schwann cells and S 100 protein, the diagnoss of neurofibromatoss, and
nuclear pdisading are important features. Histologic findings include hypercdlularity, pleomorphic dense
nudel, multiple and abnorma mitoses, and invasion of the surrounding structures**-*" The maignent ‘
nerve sheath tumors are usudly large (often larger than 5 cm in diameter), partidly encapsulated, soft,
and gray, with hemorrhage and necross. Histologicaly, they are composed of spindle cdls with
comma- shaped, irregular nuclel. Neurd and perineura invasion, mature cartilage, bone, striated muscle,
squamous differentiation, and mucin-secreting glands also may be geen, **181+#2182 ‘
Clinicdly, these tumors are aggressive, locdly invasve, and highly metagtatic. They often recur
after resection, leading to a 75% 5-year survivd rate. Patients with neurofibromatoss and a mdignant

nerve sheath tumor have a 15% to 30% 5-year survivd rae. Combination chemotherapy is

recommended in stage Il and 1V disease (Fig. 32-3).



Tumors of Sympathetic Ganglia

Mediagtind ganglioneuromas are found in the posterior mediagtinum aong the sympathetic chain in
children older than 4 years and in adults in the third and fourth decades of life. Occasondly, a
neurcblastoma may maure into a benign ganglioneuroma*® & **_1% The tumor usudly is
asymptomatic, but sometimes presents with Horner’s syndrome and, rarely, with diarrhea caused by
production of vasoactive intestind polypeptide. Ganglioneuromas have a smooth contour and contain
aess of dippled cdcification. They may resemble other benign neurogenic tumors, causing rib
erosons**-'* Microscopicaly, spindle cel proliferation is seen that appears identicd to that in a
neurofibroma, except that ganglioneuromas exhibit the presence of large ganglion cdls** 12

Ganglioneuromeas are benign tumors, athough regiond lymph nodes may contain idands of tumor cells

atributed to matured neuroblasts**-'"® They require complete excision.

Neuroblastomas

Although neuroblastomas can be found in any location in which embryonic neuroblasts migrated from
the neurd crest, they usudly originate in the adrend glands and dong nerve plexuses. In the chest, they
occur dong the sympathetic trunk in the paravertebrd sulcus. This tumor is the most common
maignancy of early childhood, occurring most commonly in the fird 2 years of life. Patients with
mediastind neuroblastomas usudly are symptomatic and frequently have metadtatic diseage ™27+ 188 ‘
Symptoms are related to local compression (Horner’s syndrome and heterochromia of the iris) or to
systemic release of vasoactive peptides, such as caecholamines, vanillylmanddic acid, homovanillic
acid, and 3-methoxy-4-hydroxyphenylglycol. Encephdopathy, myasthenia, and Cushing's syndrome
may be present.**-'* Radiographicaly, a mass is seen in the posterior mediaginum with stippled ‘

cdcifications, skeletd eroson, and occasona extension into the spina cand.



Pathology reveds lobulated gray or red tumors with hemorrhagic areas. Microscopicdly, smdl
cdls with scant cytoplasm and polygond nucle exhibit various degrees of differentiation.
Intracytoplasmic neurofilaments and neurosecretory granules and extracdlular materid seen on eectron
microscopy distinguish neuroblastoma from other childhood tumors, such as lymphoma, Ewing's
sarcoma, and rhabdomyosarcoma ***+™

Neuroblastomas are highly aggressve tumors. Surviva depends on the age of the patient, the
dage of disease, the location of the tumor, and higtologic differentiation. The prognosis is better in
patients younger than 1 year of age and in pdients with limited, wdl-differentiated tumors.
Neuroblastomas may regress spontaneoudy or undergo maturation into  ganglioneuromas.
Ganglioneuroblastomas have a better prognosis than neuroblastomas™*-'* The staging system for
neuroblastoma shown in Table 32-13 was developed to help guide therapy. Treatment for stage | and 11
disease is ample surgica resection, athough adjuvant postoperative radiotherapy is recommended for
stage Il tumors. For stage 111 and 1V, a combination of chemotherapy and radiation is advised.

Granular Cdl Tumor

Granular cdl tumors (granular cedl myoblastomas) are conddered benign. They are found in the
pogterior mediastinum and ae derived from Schwann cdls. They ae soft, gray, and poorly
circumscribed tumors conggting of uniform polygond cdls aether in nests or strands with eosinophilic
granular cytoplasm and a stroma of fibrous connective tissue***-*** Resection is dways curative.
Diagnogs

Although pogterior mediagtind neoplasms are predominately neurogenic, other tumors aso must be
congdered in the differentid diagnoss. Goiters, esophaged leilomyomas, solitary fibrous tumors, and

bronchia/esophagea duplication cyss al have been reported. Once identified, the nature of these



lesons, their relationship to other structures, and the presence of distant metastases can be determined
by CT scans. MRI scans can define vascular involvement and provide multiplanar views that are
vauable in assessng tumor extension into paravertebra foramina An iodine 131 nuclear scan may be
hdpful if agoiter is suspected.

Higologic diagnoss is not necessary before surgery. However, if surgica resection is not
contemplated, a definitive diagnosis is required for further trestment planning. This diagnosis generdly
requires a generous biopsy obtained by an open surgica procedure or a CT-guided core-needle
biopsy.

Management

If no contraindication is present, resection of al neurogenic tumors is advised. Neurogenic tumors grow
and can cause life- threatening symptoms, depending on their size and location. Therefore, observation
of neurogenic tumors may be judtified only with a stable, asymptomatic, benign tumor in an otherwise
poor surgical candidate. The standard approach uses a posterolateral thoracotomy incision, removing
the tumor with normd tissue margins. More recently, thorascopic resection of smdl- to moderate-9ze
tumors has been reported.*2 In dumbbell tumors, the intraspind component should be removed first.
The mortdity rate for surgica resection is less than 1%. Complications include Horner’ s syndrome and
chylothorax. Surgery on tumors with spind cand involvement may be complicated by direct spind cord
trauma, ischemia from spind atery injury and, rady, an epidurd hemaoma with spind cord
compression.

Primary Cardiac Mdignancies

The vast mgjority of tumors involving the heart and pericardium are metagtatic.***2*%.%* |n addition,

mogt primary cardiac tumors are benign myxomeas, 75% to 80% of which arise from the left atrium.



Other benign primary cardiac neoplasms include rhabdomyoma, fibroma, lipoma, hemangioma,
teratoma, and fibrodastoma Primary malignant cardiac tumors make up one-fourth of al primary

cardiac neoplasms and most commonly originate from the atria***%*¥_1% Mogt are some variant of
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sarcomas, ®**— induding  angiosarcoma ™ — rhabdomyosarcoma,  lelomyosarcoma ™ —%

fibrosarcoma,*®*—"* _lymphoma, madignant fibrous histiocytoma**—*** and mesothelioma of the
pericardium.**>*? Pheochromocytomas also occur as primary cardiac neoplasms.

A high index of suspicion is imperative in establishing a diagnoss, because the presenting
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symptoms often mimic other nonneoplastic cardiac pathology. Whole body gdlium scans

echocardiography, CT, and MRI al may serve to localize a primary cardiac neoplasm. With the advent

204

of EKG gating, MRI has teken the forefront in imaging of cardiac lesons™ Up to 80% of primary

cardiac maignancies present with systemic metastases™-metastases™ and have dinica evidence of
right heart falure, and many develop tamponade. Surgica resection is required for cure; however,
negative margins usualy are not possble***2%

Chemotherapy and externa-beam radiation can be administered after surgery, athough areport
of 15 cases treated at the Ingtitut Gustave-Roussy does not support the routine use of adjuvant
chemotherapy for primary cardiac sarcomas**-** There has been a report of a patient receiving
necadjuvant (induction) chemotherapy, which resulted in a response and subsequent surgicd
resection. 2

New surgicd techniques, including orthotopic and autotrangplantation, may be beneficid in

caefully sdected patients**22*_2% \jith the advent of “gaing” technology and sophiticated

trestment planning, more accurate targeting with eectron beam radiation thergpy may be possible,




amilar to stereotactic radiosurgery of the brain. At times, a pericardid window may be required to
paliate symptoms of pericardia tamponade. Currently, long-term surviva is rare*#820#99211
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FIGURE 32-1.




Mediastind compartments.

FIGURE 32-2.

Schwannoma in the paravertebra areain the gpex of the left chest.

FIGURE 32-3.
A: Mdignant neurofibroma, initialy considered to be nonresectable, in a 34-year-old man. B: The

tumor was resected after a combination of chemotherapy and radiation therapy.

TABLE 32-1.

Anatomic Structures within the Mediastinum

ANTERIOR MEDIASTINUM
Thymus gland

Internal mammary artery and vein
Lymph nodes

Parathyroid (rarely, if ectopic)
Thyroid (rardly, if ectopic)
MIDDLE MEDIASTINUM

Heart and pericardium



Ascending and transverse aortic arch
Superior and inferior vena cavae
Innominate artery and vein

Main and right pulmonary artery
Pulmonary veins

Trachea and mainstem bronchi
Phrenic nerves

Lymph nodes

POSTERIOR MEDIASTINUM
Esophagus

Descending aorta

Sympathetic chains

Vagus nerves

Azygous and hemiazygous vens
Thoracic duct

Lymph nodes

TABLE 32-2.

Classfication of Mediastind Tumors

NEUROGENIC



Arisng from peripheral
nerves

Neurofibroma
Neurilemoma (schwannoma)
Neurosarcoma

Arising from sympathetic
ganglion
Ganglioneuroblastoma
Ganglioneuroma
Neuroblastoma
Arisingfrom
paraganglionic tissue
Pheochromocytoma
Chemodectoma
(peraganglioma)

GERM CELL

Seminoma
Nonseminomatous

Pure embryond cdl

Mixed embryond cell

__With seminomatous



elements

__With trophoblastic
elements

__With teratoid dements
__With endodermd sinus
elements

Teratoma, benign
HERNIAS

Hiatal

Morgagni

CYSTS

Pericardia

Bronchogenic

Enteric

Thymic

Thoracic duct
Meningocdes

THYMIC

Thymoma

Carcinoid

Thymolipoma



Thymic carcinoma

Ascending aortic
Transverse arch
Descending aortic
Gresat vessHs
MESENCHYMAL
TUMORS

Fibroma, fibrosarcoma
Lipoma, liposarcoma
Myxoma
Mesothdioma
Leilomyoma, leomyosarcoma
Rhabdomyaosarcoma
Xanthogranuloma
Mesenchymoma
Hemangioma
Hemangioendothdioma
Hemangiopericytoma
Lymphangioma

Lymphangiopericytoma



Lymphangiomyoma
LYMPHADENOPATHY
Inflammatory
Granulomatous
Sarcoid
LYMPHOMA
Hodgkin's disease
Higtiocytic lymphoma
Undifferentiated
ENDOCRINE
Thyroid

Parathyroid

ANEURYSM S
Ascending aortic
Transverse arch
Descending aortic
Gresat vesHs
MESENCHYMAL

TUMORS



Fibroma, fibrosarcoma
Lipoma, liposarcoma
Myxoma
Mesothdlioma
Leomyoma,
ldomyosarcoma
Rhabdomyaosarcoma
Xanthogranuloma
Mesenchymoma
Hemangioma
Hemangioendothdioma
Hemangiopericytoma
Lymphangioma
Lymphangiopericytoma
Lymphangiomyoma
LYMPHADENOPAT
HY

Inflammatory
Granulomatous

Sarcoid

LYMPHOMA



Hodgkin's disease
Higtiocytic lymphoma
Undifferentiated
ENDOCRINE
Thyroid

Parathyroid

TABLE 32-3.

Rdative Frequency of Primary Mediastind Tumors

Tumor Incidence (%)
Neurogenic 25.3
Thymoma 233
Lymphoma 153

Germ cdl neoplasm 12.2
Endocrine tumor 7.8
Mesenchymal tumor 7.3

Primary carcinoma 5.7

Other 29

(Adapted from ref. 2, with permission.)

TABLE 32-4.



Digtribution of Primary Mediagtind Masses by Anatomic Location

ANTEROSUPERIOR MEDIASTINUM
Thymic neoplasms

Lymphomeas

Germ cdl tumors

Carcinoma

Cydts

Mesenchymd tumors

Endocrine tumors

Morgagni hernias

MIDDLE MEDIASTINUM
Cydts

Lymphomeas

Mesenchymd tumors

Carcinoma

Hiad hernia

Sarcoidosis

POSTERIOR MEDIASTINUM

Neurogenic tumors

Cydts



Mesenchyma tumors
Endocrine tumors
Esophaged masses
Hiad hernia

Aortic aneurysms

TABLE 32-5.

Reative Frequency of Primary Mediastind Tumorsin Adults and Children

Tumor Incidence (%)
Adults Children

Thymic 31 28
Neurogenic 15 47
Lymphoma 26 9

Germ cdl 15 9
Vascular 1 6
Miscdlaneous 13 2

(Adapted from ref. 4, with permission.)

TABLE 32-6.

Diagnogtic Evauation of Mediagtind Masses



HISTORY AND PHYSICAL EXAMINATION
RADIOGRAPHY

_Standard chest radiography
_Computed tomographic scanning
_Barium swalow

_Radioisotope scanning

_Angiography

_Myelography

_Ultrasonography

_Magnetic resonance imaging
ENDOSCOPY

SEROLOGY

NEEDLE BIOPSY PROCEDURES
_Computed tomography guided
_Ultrasound guided

SURGICAL PROCEDURES
_Maediastinoscopy

_Maediagtinotomy

_Thoracotomy

TABLE 32-7.



Symptoms and Signs of Mediastind Masses

SYMPTOM

Chest pain

Dyspnea

Cough

Fatigue

Dysphagia

Night sweats
Hemoptyss

Hoarseness

SIGN

Weight loss

Fever

Adenopathy

Wheezing, stridor
Superior vena cava syndrome
Vocd cord paralysis
Neurofibromatos's
Neurologic abnormdities

Pericardid tamponade



Arrhythmias

TABLE 32-8.

Systemic Syndromes Associated with Mediastina Neoplasms

Tumor Syndrome

Thymoma Acute pericarditis, Addison’'s
disease, agranulo cytosis, dopecia
areata, Cushing's syndrome,
hemolytic anemia,
hypogammaglobulinemia, limbic
encephaopathy, myasthenia gravis,
myocarditis, nephrotic syndrome,
panhypopi tuitarism, pernicious
anemia, polymyostis, pure red cell
aplada, rheumatoid arthritis, sar
coidos's, scleroderma, sensorimotor
radicu lopathy, Stiff-person
syndrome, thyroiditis, ulcerdive

colitis



Hodgkin's Alcohal-induced pain, Pel-Ebstein

disease fever

Neurofibroma  von Recklinghausen's disease,
ogteoarthritis

Thymic carcinoid Multiple endocrine neoplasia

Neuroblastoma Opsomyoclonus, erythrocyte
abnormdlities

Neuwrilemoma  Peptic ulcer

TABLE 32-9

Systemic Manifestations of Hormone Production by Mediastind Neoplasms

Symptoms Hormone Tumor

Hypertenson  Catecholamines Pheochromocytom
a, chemodectoma,
neuroblastoma,
ganglioneuroma

Hypercacemia Parathyroid Parathyroid

hormone adenoma

Thyrotoxicoss  Thyroxine Thyroid

Cushing's ACTH Carcinoid tumor



syndrome

Gynecomagia HCG Germ cdl tumor

Hypoglycemia ?Insaulin Mesenchymd
tumors

Diarhea VIP Ganglioneuroma,
neuroblastoma,
neurcfibroma

ACTH, adrenocorticotropic hormone; HCG, human

chorionic gonadotropin; VIP, vasoactive intestina

polypeptide.

TABLE 32-10.

World Hedlth Organization Staging System for Thymic Epithelid Tumors

Tumor Cells Clinicopathologic Histologic Terminology
Type Classification
A Spindle or oval Benign thymoma Medullary
B Epithelioid or Category | malignant  Cortical; organoid
dendritic thymoma
Bl Lymphocyte-rich; predominately cortical

B2

Cortical



_B3 Well-differentiated thymic carcinoma

AB Benign thymoma Mixed
C Category |1 malignant  Nonorganotypic; thymic carcinoma, epidermoid
thymoma keratinizing and nonker atinizing carcinoma,

lymphoepithelioma-like carcinoma, sar comatoid
carcinoma, clear cell carcinoma, basaloid carci
noma, mucoepidermoid carcinoma,

undifferentiated carcinoma

TABLE 32-11.

Thymoma Staging System of Masaoka

Stage Description

I Macroscopicaly completely encapsulated and
microscopicaly no capsular invason

Il Macroscopic invason into surrounding fatty
tissue or mediastind pleura
Microscopic invasion into capsule

"l Macroscopic invasion into neighboring organs
(pericardium, greet vessdls, lung)

IVa  Peurd or pericardia dissemination



IVb  Lymphogenous or hematogenous metastass

(From ref. 60, with permission.)

TABLE 32-12.

Thymoma Staging System of Groupe d’ Etudes des Tumeurs Thymiques

Sage Description

__la  Encapsulated tumor, totaly resected

__Ib Macroscopicaly encapsulated tumor, totally
resected, but the surgeon suspects
mediastind adhesions and potentia capsular
invason

[l Invasive tumor, totaly resected

I

__llla Invasive tumor, subtotally resected

__lIb Invasive tumor, biopsy

__IVa Supracdlavicular metastasis or distant pleurd
implant

__IVb Digant metastases




(From ref. 63, with permission.)

TABLE 32-13.

Staging System for Neuroblastoma

Sage Description

I Tumor islimited to gte of origin.

Il Tumor extends beyond site of origin, or when
limited to Ste of origin, has metastatic regiona
lymph nodes present on same side.

"l Tumor extends to contralateral side.

A% Metastases are present beyond regiona

lymph nodes.




