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Case Histories Surgical Pathology of Tumors: What Have We Learned in Uus Cemury? 

CASE #I- ACC.I#25785 
A 32-year·old female was found to have a large. fieely movable, non·teodcr pelvic mass. A 

right oophorectomy was perfonned. ·n,e 18 x 12 x 12 em resected tumor had a fibrous capsule and 
was variegated tan to pink-brown, friable, with areas of cystic change. A large chest wall mass was 
detected concurrently with the ovarian mass. Five years earlier. during her third pregnancy. a 
rapidly enlarging popliteal skin lesion had been biopsied, revealing malignant melanoma.. At 
Cesarean section, no intra-abdom.iJlal melanomas were found. (Contributed by Dr. John Viggiano.) 

CASE#2-ACC. #23530 
After a I 0- 15 year history, a lump was removed from the I ell wrist of this 32-year-old 

Caucasian male. The fOIIO\~~ng year, swelling in the len upper arm appeared, which grew larger 
811d firmer. Five years later, suspicious nodules appeared in the chest and right mediastinwn. 
Exploration of the right mediastinwn was positive for metastatic disease. The resected metastasis 
consisted of a 6 x 4 em lobulated, partially necrotic, yellow son tumor nodule. (Contributed by Dr. 
A. Huvos.) 

CASE #3 - ACC. 1126137 
Eight years earlier. this 27-year-old female experienced a tibial fracture due to a motor 

vehicle accident She now presented with a 1-year history of persistent right knee pain and swelling 
of the right tibia. X-rays revealed an expansile, 20 em lesion in the distal diaphysis of the right tibia 
with sclerotic changes in adjacent fibula. The curetted specimen consisted of 23 grams of 
frugmented, pink-white, fibrous tissue intennixed witl1 bone. (Contributed by Dr. Robert Zuch .) 

CASE 114- ACC. 1128125 
This 57-year-old Hispanic female presented witl1 melena. accompanied by nausea and 

hematemesis. A partial gastric resection yielded a 28 gram, 7.0 x 7.0 x 3.0 em, focally ulcerated 
strip of gastric mucosa with an intramural, dwnbbell-shaped, 3.0 x 2.5 x 2.5 em, well-circumscribed 
tumor. The cut surface of the twnor was wbite and whorled, with focal ar-eas of necrosis. 
(Contributed by Dr. G. W. Saukcl.) 

CASE 115 - ACC. 1#28478 
A 4.0 x 2.5 x 1.8 em mass was removed from the right upper foreann of a 48-year-old male. 

The specimen consisted of a pink-yellow-tan, lobulated, fibroadipose tissue fragment having an 
irregularly lobulated surface admixed with dense pink-tan fibrous strands. Immunohistochemical 
studies showed actin, desmin, S-1 00 PGM IICD68, L26/CD20, CD3 CD21 , CD23 and CD35 
negativity. EMA and pan-cytokeratin were positive .. (Contributed by Dr. Kevin Thompson.) 

CASE 1#6 - ACC. #26164 
After six months of gradual enlargement, a lump was removed from tlte right upper ann of 

this 46-year-old male. The specimen was a circw.lJScribed, lobulated, finn subcutaneous tumor, 
which had a tan-white, homogeneous cut surface. (Contributed by Dr. Samuel Yoshidn.) 
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Case Histories Surgical Pathology ofTwnors: What Have We Learned 111 'l11is Centw)'? 

CASE 117- ACC. 1127266 
A 42-year-old female complained of menorrhagia of three months' duration, with 

accomp<111Ying syncope and pain. Physical examination revealed tl1e vagina to be completely filled 
with a 9.0 em necrotic mass with a foul-smelling discharge. CT-scw1 showed no lymphadenopathy 
and no metastases to chest, liver or brain. A bone scan was negative. A cervical biopsy produced a 
6.0 x 5.4 x 1.5 em in aggregate of soft, glistening, partially necrotic, lan tissue admixed with blood 
clot. {Contnouted by Dr. Arthur Koehler.) 

C AS E 118- ACC. 1128342 
11tis 20-year-old male presented with malaise. weakness and abdominal discomfort. 

Examination revealed a possible mass in his left testicle and fullness in the left lower quadrant. CT 
scan of the abdomen demonstrated diffuse solid tumors throughout the abdomen, from the aorta 
down into the pelvis. During debulking surgery, the patient was found to have extensive tumor 
throughout the abdomen, extending from ·the celiac region down to the pelvis, encasing the aorta, 
and including multiple mesenteric implants, as well as a large mass that was adherent to the bladder, 
sigmoid colon and pelvic wall. (Contributed by Dr. Wafa Michael.) 

CASE119-ACC.II2SSJ4 
A painful and swollen Jell foot made ambulation difficult for this 80-year-old Caucasian 

female. She had marked swelling and an irregular bulge between her first and second toes. The 1.5 
x 1.0 x 0.7 cm biopsy specimen included rua 8.6 x 4.3 x 5.7 em, bosselated, partially encapsulated, 
pink-tan twnor. (ContJibuted by Dr. E. J. Jordrua.) 

CASE 1110- ACC.II28077 
This 73-year-old male presented with symptoms of bowel obstruction. A CT-scan showed 

a multi-eystic abdominal mass. FNA produced a gelatinous substance and one cluster of small 
rowad epithelioid cell s. During laparotomy he was found to have abundant yellow-tan, gelatinous 
material and fibrous tissue fi lling tl1e abdomen and encasing loops of small bowel mad colon. l11e 
resected specimen consisted of numerous adherent loops of small and large bowel which were 
completely encased in abundant tumor with nwnerous papillary formations and abundant mucinous 
secretions. Sectioning revealed grossly unremarkable mucosa, with the lumen of the colon 
extrinsically compressed by tumor at multiple sites. The appendiceal opening was grossly 
unremarkable, however, tan tumor nodules witb abtll1dant intralwniu.al mucinous secretions near
totally replaced the distal appendix. Tumor extended through the appendiceal wall, to essentially 
replace adjacent pericolic tissue. (Contributed by Dr. Donald Chase.) 

CASE llll- ACC.II26414 
A 1-2 em, smooth, rotll1d, firm, movable mass was found in the right thyroid lobe of a 32-

year-old female. She was otherwise asymptomatic. Thyroid function tests were normal. A thyroid 
scan showed a cold nodule in the right lower lobe, which, on ultrnsound, was solid. l11ere was no 
adenopatl1y. l11e 13 gram resected right lobe was 5.3 x 2.5 x 2.1 em. Sectioning showed a 2.9 x 2.0 
x 1.6 em tan, well-circumscribed nodule occupying the inferior portion. 1lacrc were foci of 
hcmorrb.age. {Contributed by Dr. Stephen !Jansen.) 
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Case Histories Surgical Pathology o[Tumors: What Have We Learned in 171is Century? 

CASE #12 - ACC. 1128609 
Rapid right thyroid enlargement brought this 60-ycar-o ld llmmlc to medical attention. 

Thyroid function tests were normal. TI1e 85 gram specimen consisted of a 4.7 x 6.0 x 6.2 em right 
lobe of thyroid with attached isthmus. The bulk of the gland was replaced by a homogeneous pink 
neoplasm, which appew·ed enclosed within the thyroid capsule propc1·. {Contributed by Dr. Cluude 
Burdick.) 

CASE #IJa - ACC. 1126482 
This 74-ycar-old female, a heavy smoker, presented with complaints of Sllbstemal chest 

poin, and a cough productive of bloody sputum. Chest x-ray revealed n mass in the superior 
mediastinum. A mediastinoscopy specimen consisted of a 4.5 x 3.5 x 2.5 em ovoid, well
encapsulated mass of finn. homogeneous light yellow-brown tissue. (Contributed by Dr. Eva 
Wasef.} 

CASE l#lJb- ACC. #26538 
Afler seven years of chest and rib pain, this 6 l-yca1·-old Blnck femnlc developed difficulty 

breathing Wld dysphasia for both solids and liquids. A chest x-ray revealed a 9.0 x 7.0 x 6.0 em 
anterior mediastinal mass. At surgery, the tumor appeared to be invading tlle lung pleura. and 
possibly porencbyma. The 16.0 x 0.5 x 0.5 em specimen was an apparently encapsulated, in·egular, 
lobulated, pink-tan and brown mass with multiple bemorrllagic adl1esions. Sectioning revenled a 
nodular, variegated tan-white and necrotic hemorrhagic mass with well-circumscribed areas 
separated by fibrous septa. (Contributed by Dr. Mihan Bassis.) 

CASE #14 - ACC. 1126541 
TI1is 69-year-old Jemale presented with a five montl1 history or interscapular pain and 

increased shortness of breath on exercise. A thoracic CT scan revealed an 8.0 x 8.0 x 6 .0 em 
anterior mediastinal mass. A venogram showed complete obstruction of the left subclavian vein at 
the level oftlte axilla. At surgery, the mass involved the Innominate vein, the pericardium, phrenic 
nerve, and tip of the lung. The 405 gmm, 18.0 x 12.0 x 6.5 em specimen contained a 10.0 x 6.5 x 
9.5 em well-circumscribed, nodular, homogeneo usly gray-white, finn tumor. {Contributed by Dr. 
Raymond Lesonsky.) 

CASE # 15 - ACC. 1126438 
A 31 -year-old male was admitted for severe anterior left chest puin, radiating to the left 

am1. Chest x-ray and Cf scan revealed a mediastinal mass. The 148 gram mass was 9 x 9 x 6 em 
roughly ovoid, slightly nodular and apparently encapsulated. The cut surface was slightly lobular, 
pale yellow-brown with areas of appru·ent necrosis rutd a 2.0 em diameter muhiloculated cystic a1·ea. 
(Contributed by Dr. E. Dubose Dent.) 
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IMMUNOIDSTOCHEMICAL RESULTS 

Case 1. Ovarv- Metastatic malignant melanoma 
lnhibin 
CAM5.2 
8100 + 
HMB45 + 
Al03 + 
Vimentin + 

Case 2. Mediastinum Alveolar soft part sarcoma 
8 100 

Case 3. 

Case 4. 

Case 5. 

Vimentin focally + 
Myogenin 
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Sr-.1A 
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CAM 5 .. 2 
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EMA 
CD31 
CAM5.2 
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Stomach- GIST 
8100 
VIM 
NSA 
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Case 6. Soft tjssue - MFH 
S100 

Case 7. 

Case 8. 

Case 9. 

Case 10. 

Cam 5.2 
Myogenin 
CMA + 
SMA + 
Desmin 

Cervix - Small cell carcinoma 
Cam 5.2 focally+ (dot-like) 
NSE + 
Synapt ++ 
Chrom ++ 
Hu ++ 

Peritoneum -Desmoplastic small cell tumor 
Desmin + theirs, ours was neg 
AE1/AE3 ++ also stroma 
Cam 5.2 
NSE 
Chrom 
Synapt 
SMA 
013 

Soft tissue 
013 
AE1/AE3 
Cam 5.2 
EMA 
BCL-2 
Vim 

Peritoneum 
Mucic 
Mesoth 
CK7 
CKZO 
CEA 

hrom 

+ 
+ 

- positive stroma 

Synovial sarcoma 

+ in both components 
+dot-like 
+ in both components 
+weak 
+ mainly in the spindle comp 

Pseudomyxoma peritonei 
+ 
+ 

+ 
+ in mucin, also focally in cells 
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Case 12. Thyroid- Poorly differentiated and anaplastic carcinoma 
Des min 
Cam 5.2 
AE11AE3 
S!VIA 
TGB 
TTF-1 
Myogenin 

+in strap cells (weak) 
+in P.D. comp only 
+in .P.D. component only (stronger than actin) 
? 
+ only in P.O. camp 
+only in P.O. comp 
+focally 

Case 13a. Thymus- Spindle cell thvmoma 
Chrom 
Synapt 
CD5 
013 
AE1/AE3 
Cam 5.2 

- except in lymphocytes 
+ ! in the spindle tumor cells 
++ 
- ! 

Case 13b. Thymus- Mixed thymoma 
AE11AE3 + dendritic pattern 
Cam 5.2 
Synapt 
013 
CD5 
Cha·om 

++ in lymphocytes 
+in lymphocytes 

Case 14. Thymus -Thymic carcinoma 
Synapt 
Chrom 
AE1/AE3 ++ 
Cam 5.2 + 
CD5 + mainly at the edges (also lymphocytes) 
013 

Case 15. Thymus - Large cell lymphoma 
CD20 ++ 
CD3 -small lymph + 
CO•to +?a 
CD15 
C030 + 
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I. Pattem recognition ami shnuluturs in t;urgical pathology: 

1. Malignant melanoma 

II. "Histogenesis" of tumors 

III. 

StillmysLerious: 

2. Alveolar soft par t. sarcoma 

3. Adamantinoma of tibia 

4. 

5. 

6. 

7. 

Sumo ljght at the entl of the tunnel: 

GIST 

Dendritic follicular cell tumor 

Trends untl fashions: 

MFH (and the tf.~r the concept) 

Smnll cell carcinoma of cervix (neurot•ndocrine diffenmliat.ion cuncept.) 

New technology in tumor diagnosis 

8. Desmoplastic small cell l:umor 

9. Synovial sarcoma 

IV. What is a tumor'? 

10. Pl!elltlomyxonHI pcrit.onni 

V. My first love: Thyroid 

11. PIIJ)i llary carcinoma, follicular uncm;ytic var iant 

12. Poorly differentiated and annpln~~l ic cnrci noma 

VI. My second love: Thymus 

13. Spindle cell thymoma 

14. Lymphocyte-rich t.hy111oma 

15. Large cell lymphoma 

The latter case will a llow me t.o summari'!;c most of the a hove points: pa U.orn 
recognition, new technology, etc., plus Jlayiug a lew tributes. 
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II. PATE 

lOSth {12/06/98) 
l04th (06/07/98) 
l03rd {12/07197) 

102nd (06101/97) 
JOist (12/08/96) 
tOOth (06102/96) 
99th (12/03195 

98th (06/04/95) 
97th {12/04/94) 

96th (06105/94) 

95th (12105/93) 

94th (06/06/93) 
93rd ( 12/06192) 

92nd (06/07/92) 

91st ( 12/08191) 
90th (06123/91) 
89th ( 12/09/90) 
88th (06103/90) 

87th (05/21/89) 

86th (12104188) 

85th (05/15/88) 

84th (12/06/87) 

83rd {06/14/87) 
82nd (12/07/86) 
81 Sl (06115/86) 
80th ( 12108/85) 
79th (05126/85) 
78th ( 12/09/84) 
77th (06/03/84) 
76th (12111/83) 
75th (06126183) 
74th {12/05/82) 
73rd (05123/82) 
72nd (12/06/81) 

71St {06/07/81 ) 

California Tumor Tissue Registry: 
Semi-Annual Cancer Seminars 

TOPIC 

Breast Tumors 
Tumors of the Uterus & Ovaries 
Cutaneous Neoplasms 

G.l. Tumors 
Endocrine Tumors 
Soft Tissue Tumors 
Tumor and Tumor-Like Conditions 

of the Bone 
Lympho-Proliferative Disorders 
Selected Diagnostic Problems 

In Surgical Pathology 
Pleuro-Pulmonary Neoplasms 

Tumors of the Female Genital 
Tract 

Pediatric Pathology 
Current Concepts in Urologic 

Pathology 
Salivary Gland Tumors 

Breast Tumors 
Genito-Urinary Tumors 
Gastro-Intestinal Tumors 
Tumors of the Central Nervous 

System 
Skin and Skin Appendage 

Tumors 
Tumors of the Liver and Bile 

Ducts 
Cytology and Fine Needle 

Aspiration 
Gynecological Pathology 

Tumors of the Lymph Nodes 
General Pathology 
Pancreatic Tumors 
Tumors of the Bone 
Head and Neck Tumors 
Soft Tissue Tumors 
Tumors of the Thyroid 
Tumors of the Mammary Glands 
Gastro-Intestinal Tumors 
Gynecological Pathology 
Pediatric and Adolescent Tumors 
Pubnonary and Intra-thoracic 

Tumors 
A Selection of Unusual Tumors 

MODERAT0R(S) 

Noel Weidner, M.D. 
faaaneh Tavassoli, M.D. 
Philip LeBoit, M.D. 
Timothy McCalmont, M.D. 
Klaus Lewin, M.D. 
John K. C. Chan, M.D. 
John Brooks, M.D. 
K. Krishnan Unni, M.D. 
Richard A. McLeod, M.D. 
Peter M.Banks, M.D. 
Stacey E. Mills, M.D. 
Robert E. Fechner, M.D. 
Samuel P. Hammar, M.D. 
J. David Godwin, M.D. 
William R. Han, M.D. 
Philip B. Clement, M.D. 
J. BruceBecl.;witll, M.D. 
David G. Bostwick, M.D. 

Andrew G. Huvos, M.D. 
DavidS. Klimst.ra, M.D. 
David L. Page, M.D. 
HowardS. Levin, M.D. 
Rodger C. Haggitt, M.D. 
Bernd W. Scheithauer, M.D. 

James H. Graham, M.D. 

John R. Craig, M.D. 

Leopold G. Koss, M.D. 

Henry J. Norris, M.D. 
Robert I. Kurman, M.D. 
Bharat N. Nathwani, M.D. 
John D. Crissman, M.D. 
Juan Rosai, M.D. 
David C. Dahlin, M.D. 
John G. Batsakis, M.D. 
Sharon A. W. Weiss, M.D. 
Virginia A. Li Volsi, M.D. 
Paul Peter Rosen, M.D. 
Robert H. Riddell, M.D. 
Michael R. Hendrickson 
Louis P. Dehner, M.D. 
Michael N. Koss 

Cecelia M. Fenoglio, M.D. 
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70th ( 12107/80) Anatomical Aspects ofHisto· frank B. Johnson, M.D. 
Chemical and Immunopathology CliveR. Taylor, M.D. 
of Neoplastic Diseases 

69th (05n5/80) Neuro-Endocrine Cells and Their Victor E. Gould, M.D. 
Tumors 

68th ( 12/09n9) Tumors of Soft Pans Andrew G. Huvos. M.D. 
67th (06/10n9) Tumors of the Urinary Tract and Male George M. Farrow, M.D. 

Genital System 
66th (12110/78) Tumors of tl1e Breast and Bone Lauren V. Ackerman, M.D. 
65th (06/04n&) Tumors of the Liver H. A. Edmondson, M.D. 

R. L. Peters. M.D. 
J. R. Craig, M.D. 

64th (1211 1177) Thymic and Anterior Mediastinal Gerald D. Levine, M.D. 
Lesions 

63rd (03/06177) Tumors of the Salivary Gland John G. Azzopardi, M.D. 

62nd ( 12112/76) Tumors and Tumor-Like Conditions Robert J. Lukes, M.D. 
of the Lyrnphorccticular and 
Hematopoietic Systems 

61st (02/08176) Tumors of the Thyroid William A. Meissner, M.D. 
60th ( 12/07/75) Tumors of the Head and Neck John G. Batsakis, M.D. 
59th (04/20175) Tumors of the Breast William H. Harunann, M.D. 
58th (12108/74) Tumors of the Gastro-Intestinal David A. Wood, M.D. 

Tract 
57th (04/21/74) Tumors of the female Genital Richard L. Kempson, M.D. 

Tract 
56th (12/02173) Neoplastic and Non-Neoplastic Averill A. Liebow, M.D. 

Lesions of the Lung 
55th (03/ llm) Pigmented and Other Tumors Donald L. Alcott, M.D. 

of the Skin Richard W. Sagebiel, M.D. 
54th ( 12/1 0172) Endocrine Tumors Nancy E. Warner 
53rd (02113172) Tumors of the Kidney and Ureter James L. Bennington, M.D. 
52nd (12105nl) Tumors of Bone Charles P. Schwinn, M.D. 

Richard R. Schreiber, M.D. 
51St (03/14/71) Tumors oftlte Central Nervous Richard L. Davis, M.D. 

System 
50th (12106/70) Tumors of General Pathology Robert Huntington, Jr., M.D. 
49th (03/08/70) Tumors of the Thyroid John B. Hazard, M.D. 
48th ( 12/07/69) Lymphoma and Hodgkin's Disease Ronald F. Dorfman, M.D. 
47th (03/16/69) Skin and Subcutaneous Tissue Richard J. Reed, M.D. 
46th ( 12/08/68) Tumors of the Esophagus Harlan J. Spjut, M.D. 
45th (03n4168) Tumors and Lesions of Ear, Nose Walter C. Bauer, M.D. 

and Throat Malcolm H. Me Gavran, M.D. 
44th ( 12/03167) Lesions of the Breast and John T. Ellis, M.D. 

Mammography Robert L. Egan, M.D. 
43rd (04/ 16/67) Tumors of Childhood Benjamin H. Landing, M.D. 
42nd ( 12/04166) Soft Part Tumors Edward H. Soule, M.D. 
41st (02126/66) Ovarian Tumors Robert E. Scully, M.D. 
40th ( 12105/65) Testicular Tumors G. Barry Pierce, M.D. 
39th (03/28/65) Comparative Neoplasms of Man and Charlie Barron, D.V.M., Ph.D. 

Animals 
38th (12/06/64) Tumors of the Bone F. Schajowicz, M.D. 
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37th (03121/64) 

36th (12/08/63) 
35th (03123/63} 

34th (12/09/62) 
33rd (04/14/62) 
32nd (12/03/61) 

31st (04129/6 1) 

30th (10/29/60) 
29th (02/20/60) 

28th (09127/59) 
27th (02/2 1/59) 
26th (04126/58) 
25th (12108/57) 
24th (04!02!57) 
23rd (12/02/56) 

22od (04/28/56) 

21st (12/04155) 
20th (04/30155) 
19th (12/ 12/54) 
18th (05/08/54) 
17th (12/06/53} 
16th (05123/53) 

15th (12/07/52) 
14th (04/26/52) 

13th ( 12/02/51) 
12th (05112/51) 
lith ( 1211 0/50) 
I Oth (04129/50) 

9th (12/04/49) 
8th (05/07/49) 
7th (11121/48) 
6th (04/48) 
5th (12/47) 
4th (05147) 

Tumors and Cysts of !be Jaw, 
Odontogenic and Non-Odontogenic 

Cancer of the Blood 
Cytology of the Female Genital 

Tract 

Robert Gorlin, M.D. 
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CASE l 

DIAGNOSIS: OVARY-METASTATIC MALIGNANT MELANOMA 

HISTORY: 

A 32-year-old female was found to have a large, freely movable, non-tender pelvic mass. 
A right oophorectomy was perfonned. The 18 x 12 x 12 em resected tumor had a fibrous 
capsule and was variegated tan to pink-brown, friable, with areas of cystic change. A 
large chest wall mass was detected concurrently with the ovarian mass. Five years 
earlier, during her third pregnancy, a rapidly enlarging popliteal skin lesion had been 
biopsied, revealing malignant me1anoma. At Cesarean section, no intra-abdominal 
melanomas were found. (Contributed by Dr. John Viggiano.) 

DISCUSSION: 

Sections show a malignant neoplasm with a largely solid pattern of growth, composed of 
cells ranging in size from small to large. Some of them are elongated and mesenchymal
like, whereas others are plump and epithelioid. The latter have an abundant eosinophilic 
homogeneous cytoplasm, large nuclei, and prominent nucleoli. Scattered throughout the 
tumor, there are follicle-like formations lined by tumor cells and containing an 
eosinophilic amorphous material. Focally, the tumor cells are seen to contain a brown 
pigment consistent with melanin. Areas of tumor necrosis are present. 

hnmunohistochemieally, the tumor cells were strongly positive for vimentin, S-1 00 
protein, HMB 45 and Al 03, while negative for keratin (CAM 5.2) and inhibin. 

This lesion represents a malignant melanoma metastatic to ovary, the diagnosis being 
fully confirmed by the presence of melanin and the immtmoreactivity for the 
melanosome-associated markers HMB-45 and A 103. 

Metastatic malignant melanoma is one of the great simulators in pathology, this being the 
result of a combination of clinical and pathologic factors. The interval between the 
excision of the primary tumor and the metastasis may be exceedingly long; the primary 
tumor may have been underdiagnoscd as a nevus or some other benign tumor; the 
primary tumor may have regressed completely; the metastasis may be in a very odd site 
(a peculiarity that melanoma shares with renal cell carcinoma and choriocarcinoma); and 
lhe metastatic focus may mimic microscopically a primary tumor at that site. The latter 
situation operates in the Seminar case, in the sense that the plump (luteinized-like) 
appearance of the tumor cells and the presence of follicle-like formations simulates the 
appearance of a sex cord-stromal tumor, particularly juvenile granulosa cell tumor. ln an 
analysis of 20 cases of malignant melanoma metastatic to the ovary, Young et al 
indicated that another erroneous diagnosis sometimes rendered under these circumstances 



is that of small cell carcinoma, as the consequence of the formation of follicle-like 
spaces. Grossly, metastatic malignant melanoma to the ovary is usuaJly multinodular and 
often bilateral. Positivity for HMB-45 is an important corroborating feature, but 
reactivity for A I 03 (Mel-A)- another melanosome associated marker- is not, inasmuch 
as it is also consistently observed in steroid-producing cells, including those of ovary, 
testis and adrenal cortex. Inhibin, on the other hand, is a useful marker in this differential 
diagnosis, being that one would expect positivity in most cases of sex cord-stromal 
tumors (although not necessari ly in small ceU carcinoma) but not in melanoma. 

Another situation in which metastatic malignant melanoma can simulate a primary 
malignant tumor at that site has been studied by us recently, and is currently in press in 
The American Journal of Surgical Pathology. The study deals with 16 cases of malignant 
melanoma metastatic to the ax illa (presumably axillary lymph nodes) closely s imulating 
on microscopic grounds the appearance of a malignant peripheral nerve sheath tumor 
(M PNST), to the point of sometimes becoming indistinguishable from them. We 
regarded them as metastases of malignant melanoma because of the presence of two or 
more of these features: a concurrent or antecedent malignant melanoma in the area of 
drainage of the axillary lymph nodes; the presence of conventional melanomatous areas 
in other lymph node; positivity for HMB-45 and/or A I 03; and strong and widespread 
immunoreactivity for S-1 00 protein, the latter being a most unusual finding in non
epithelioid MPNST. 
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CASE2 

DISCUSSION: MEDIASTINUM-METASTATIC ALVEOLAR SOFT 
PART SARCOMA 

IDSTORY: 

After a 10-15 year history, a lump was removed from the left wrist of this 32-year-old 
Caucasian male. The following year, swelling in the left upper arm appeared, which 
grew larger and finner. Five years later, suspicious nodules appeared in the chest and 
right mediastinum. Exploration of the right mediastinum was positive for metastatic 
disease. The resected metastasis consisted of a 6 x 4 em lobulate, partially necrotic, 
yellow soft tumor nodule. (Contributed by Dr. A. Huvos.) 

DISCUSSION: 

Sections show a tumor displaying a striking nesting and alveolar arrangement, the latter 
resulting from the lack of cohesiveness of the tumor cells. These nests and alveoli are 
separated by lhick fibrous septa infiltrated by inflammatory cells. The tumor cells arc 
large, and their cytoplasm ranges in appearance from deeply eosinophil ic to clear and 
vacuolated. Nuclei are large and nucleoli are very prominent, but there is practically no 
mitotic activity. Some of the tumor cells are binucleated, occasionally resulting in a 
resemblance to Reed-Sternberg cells. Areas of fresh tumor necrosis are present. At the 
periphery there is a residual lymph node structure, indicating that this neoplasm is 
partially replacing the node. PAS stain shows abundant coarsely-granular cytoplasmic 
material. Most of this is digested by diastase, indicating that it is glycogen. However the 
PAS-diastase preparation shows some residual positive material in a Golgi location, 
albeit tacking a crystalline quality. Immunohistochemically, the tumor cells are negative 
for keratin, S-1 00 protein, smooth muscle actin, common muscle actin, sarcomeric actin 
and rnyogenin, and only focally positive for vimentin. The actin stain emphasizes the 
rich vascular network surrounding the tumor alveoli. 

Except for the absence of well-defined crystals, the microscopic features are typical of 
the entity described by Christopherson, Foote and Stewart in 1952 as alveolar soft part 
sarcoma. Its most distinctive features are the alveolar pattern of growth, the nucleolar 
prominence, the almost total absence of mitoses, and the presence of a cytoplasmic PAS
positive material, which at U1e ultrastructural level has been found to be membrane
enclosed. 

The clinical features and natural history of this tumor are very distinctive. It usually 
presents in the soft tissues of the extremities, but it can occur in many other sites, 
including head and neck region, internal organs and bone. We have seen a typical case 
involving the patella, and another in the uterine cervix. The exan1ples occurring in 
children are often composed of small solid nests with few if any alveolar fonnations, and 



are therefore easily misidentified. The evolution is characterized by delayed blood-bone 
metastases, usually to lung but also to CNS and other sites. On occasion, a solitary Jung 
metastasis is the first clinical manifestation of a clinically silent soft tissue primary. 

The histogenesis/line ·of differentiation of this tumor has been a soume of controversy 
since its original description, and it remains so today. As a matter of fact, the subtitle of 
Christopherson's article, which reads "Structurally distinctive tumors of uncertain 
"histogenesis~·. is just as accurate at present as it was in 1952. Smetana thought of it as a 
paraganglioma, and Stout as a malignant granular cell tumor, but the phenotypical 
features lend little support to either proposal. The daring hypothesis that it represents a 
tumor of extrarenal angiotensin-producing cells has also been discounted. I remember 
asking Dr. Christopherson some years ago what his current thoughts oil the matter were. 
His reply was "I have no idea what the monster is". 

I have always been attracted to the hypothesis that this tumor is related to the skeletal 
muscle system. The age of presentation and particularly the tumor location resemble 
those of alveolar rhabdomyosarcoma. Granted, the ultrastructural study shows nothing 
resembling Z bands or alternating thick and thin filaments, and an early claim of the 
presence of MyoD l has not be~;:n confirmed. However, numerous reported cases and my 
own experience show that in a significanfuumber of instances there is irumunoreactivity 
for one or another .of the muscle markers, including desmin and sarcomeric actin (the 
latter, curiously, sometimes in an intranuclear location). The rumor is obviously not an 
ordinary rhabdomyosarcoma, but I strongly suspect that it is related to skeletal muscle 
and specifically to the neuromuscular bundle. Perhaps it is the neoplastic counterpart of a 
normal cell present in that bundle and nof yet completely characterized, although some 
suggestions along the line have been made on the basis of the presence of similar. 
membrane-bound crystals. It is possible that the relation of this tumor to that 
hypothetical nonnal cell will be found to be similar to the relation that GIST bears of the 
interstitial cell of Cajal (see Discussion of Case 4). 

A recent interesting development in the field is the fact that alveolar so.ft pa.tt sarcoma is 
accompanied by the consistent karyotypical alteration t(x;l7) (pl.l;q25), with the gene 
affected in the x chromosome being close if not identical to that involved in synovial 
sarcoma. 
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CASE3 

DIAGNOSIS: BONE, TIBIA - ADAMANTINOMA 

IDSTORY: 

Eight years earlier, this 27-year-old female experienced a tibial fracture due to a motor 
vehicle accident. She now presented with a !-year histoty of persistent right knee pain 
and swelling of the right tibia. X-rays revealed an expansile, 20 em lesion in the distal 
diaphysis of the right tibia w.ith sclerotic changes in adjacent fibula. The curetted · 
specimen consisted of23 grams of fragmented, pink-white, fibrous tissue intermixed with 
bone. (Contributed by Robert Zuch:) 

DISCUSSION: 

Sections show a neoplasm with a biphasic appearance permeating the bone matTow 
spaces and surrounded by sclerotic bone. One component of the tumor has a clearcut 
epithelial appearance by virtue of the nesting, the cuboidal shape of the tumor cells, and 
U1e suggestions of peripheral palisading. The other component has a mesenchymal 
appearance as a result of tbe prominent spindling and the abtmdant intercellular material . 
Close inspection shows that there is a merging of the two components. The tumoJ cells 
in the epithelial-looking areas are medium-sized and have a relatively monotonous 
appearance. Mitoses are scanty and there is no necrosis. There is no evidence of 
glandular or ovett squamous differentiation. The tumor seems to be entirely interosseous, 
and is covered by normal periosteum and soft tissues. Some of the bone trabeculae in 
between the tumor nests show prominent osteoblastic rimming. 

Immunohistochemically, AE1/AE3 showed cytoplasmic positivity in the tumor cells, 
although very weakly. CAM 5.2 was negative, and this was also true for EMA and 
CD31. The weak staining pattem of AE1 /AE3 and the negativity for EMA (as well as 
tbe very pale staining seen in the H&E slides) are probably attributable to prolonged 
decalcification of the specimen. 

This case is a classic example of the mysterious tumor entity .known as adamantinoma of 
long bones, the tibia being by far its most c.ommon location. Few tumors in pathology 
have given rise to wilder speculations regarding their nature and histogenesis as this 
particular entity. Early suggestions that it represents a 'tumor of endothelial cells 
(angioblastoma) or an intraosseous synovial sarcoma have been discarded. The fact that 
the tumor is exh.ibitjng clearcut evidence of epithelial, mesothelial or synovial) 
differentiation cannot be doubted. A probable clue to the nature of this tumor is 
represented by its sometimes ·prominent basaloid qu,ality, as defined by the presence of 
well-defmed nests of tumor cells of geographic configuration, overall basophilia, and 
peripheral palisading. Tbis is a feature that adamantinoma of long bones shares with 
ameloblastoma of jaw (hence its nan1e), basal cell carcinoma of skin, basaloid carcinoma 



of upper aerodigeslive tract and other sites, and so-called cloacogenic carcinoma of anal 
canaL I believe that in all of these instances the "basaloid" pattem represents the 
neoplastic counterpart of an embryologic structure of the region (a germ or bud) which 
under normal conditions was destined to develop into an adnexal structure of that 
particular area, namely teeth in the jaw, pilosebaceous units in the skin, mucous glands of 
minor salivary gland type in the upper aerodigestive tract, and pe1ianal glands I ducts in 
the anal canal. The challenge, of course, is to figure out what an adnexal epithelial 
structure is doing inside a bone. The fact that the tibia is the long bone more closely 
apposed to the skin has Jed to the suggestion that adamantinoma may be differentiating 
along skin adnexal structures, and that it may represent a deep-seated adnexal 
(pilosebaceous or sweat gland) carcinoma of skin. The occasional occurrence of tumors 
of identical appearance in the soft tissues overlying the tibia but not involving some may 
be take1t as supporting evidence for this possibility. Adding to the mystery is the fact that 
many adantantinomas of tibia are ass9ciated with osteofibrous dysplasia, a bone-forming 
mesenchymal spindle-shaped proliferation in which the spindle cells themselves are 
keratin-positive. The existence of this combination plus the presence of transitions 
between the spindle cell and epithelial areas (such as those present in the Seminar case) 
suggest that the mesenchymal tissue is undergoing a "metaplastic" change to an epithelial 
structme. It is possible that synovial sarcoma and epithelioid sarcoma of soft tissue are 
manifestations of a similar biologic phenomenon, and - as such - a reverse expression of 
the phenomenon by which a carcinoma undergoes metaplasia along mesenchymal 
structures (so-called spindle cell or metaplastic carcinoma, including carcinosarcoma). 
Having said this, an explanation must still exist for the distinct basaloid appearance of 
adamantinoma of long bone and its predilection for the tibia. I doubt whether we will 
find out during what remains of this century. 
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CASE4 

DIAGNOSIS: STOMACH - GIST 

ffiSTORY: 

' This 57-year-old Hispanic female presented with melena, accompanied by nausea and 
hematemesis. A partial gastric resection yielded a 28 gram, 7.0 x 7.0 x 3.0 em, focally 
ulcerated strip of gastric mucosa with an intramural, dumbbell-shaped, 3.0 x 2.5 x 2.5 em, 
well-circumscribed tumor. The cut surface of the tumor was white and whorled, with 
focal areas of necrosis. (Contributed by Dr. G. W. Saukel.) 

DISCUSSION: 

Sections show a very cellular spindle cell neoplasm composed of intersecting fascicles of 
elongated cells with nuclei having pointed ends. The cytoplasm is acidophilic and 
somewhat fibrillary. There is a sprinkling oflyrnphocytes throughout the mmor. Mitotic 
activity is low, but there are foci of tumor necrosis and hemorrhage. In some areas, the 
extensive necrosis is accompanied by preservation of the tumor cells around vessels 
result in the so-called peritbeliomatous appearance. The tumor is seen to infiltrate the 
muscularis extema layer. 

lmmunohistochemically, the mmor cells show widespread immunoreactivity for vimentin 
and CD117 (c-kit), focal but convincing positivity for smooth muscle actin and common 
muscle actin, questionable focal positivity for NSE, and negativity for S-100 protein. 

The appearance of this tumor corresponds to the entity that is now fashionable to 
designate as gastrointestinal stromal tumor (GIST). The moderate pleomotphism and 
necrosis indicate that it should be regarded as a malignant, i.e., a potentially 
metastasizing neoplasm. 

A review of the articles that bave been written on this entity in the course of this century 
provides a fascinating foray into the way surgical pathology advances and the power that 
authority and convention exert on our minds and actions. For decades, and largely 
guided by the teachings of Arthur Purdy Stout, these tumors were widely regarded as of 
smooth muscle nature and designated (when malignant and predominantly composed of 
round to oval cells) as epithelioid leiomyosarcomas or malignant leiomyoblastomas 
During that period, some ofthe pathologists diagnosing those cases or writing about them 
could not help noticing how difficult it was to document the presence of smooth muscle 
differentiation by either immunohistochemical or ultrastructural techniques in many of 
the cases, and how n1uch the motphology of these tumors departed from that of 
leiomyosarcomas at other sites. However, the influence of authority was such that those 



tumors were consistently regarded and diagnosed as of smooth muscle nature despite 
these inconsistencies. 

The situation has changed dramatically in the course of the past two decades. The 
pendulum started to swing in the opposite direction with the timid observation that some 
of these tumors are positive for S-1 00 protein rather than smooth muscle markers, 
accelerated the swing with the ultrastructural demonstration of definite neural features in 
some of those tumors; and reached the extreme point at which it is now placed after the 
finding of CD117 (c-kit) immunoreactivity in the tumor cells, which has led to the 
hypothesis that they arise from interstitial cells of Cajal or "pacemaker" cells. The 
coroUary of this proposal is that the previous assumption of a smooth muscle origin was 
incorrect, and the amusing end result is that the term malignant leiomyoblastoma is 
nowadays not used {and is frowned upon) even when the tumor in question sbows 
undeniable immunohistochemical .and/or ultrastructural features of smooth muscle 
differentiation. That is the power of authority l alluded to above: some years ago we 
were happy to designate tumors as leiomyosarcomas in the absence of demonstrable 
smooth muscle differentiation simply because the experts at the time said they were, and 
now we refuse to designate tumors as leiomyosarcomas in the presence of clear-cut 
smooth muscle differentiation because the current experts say that th.ey are not. Not 
exactly a triumph of logic and independent thinking. 

The studies of Erlandson and others have shown convincingly that these tumors can be 
roughly divided into four categories on the basis of tbeir immunohistochemical and 
u\trastn•ctural profile: those exhibiting smooth muscle differentiation only, those 
exhibiting neural differentiation only, tbos~btting-neuraklitfeFentiation.oal)l , those 
exhibiting both, and those exhibiting neither. 

There is an interesting relationship between the type of differentiation and clinical 
malignancy, in that the clinically benign tumors cluster in the group with smooth muscle 
differentiation only. Also of interest is the fact that the tumors in which the muscle 
differentiation is more obvious tend to concentrate at the two ends of the gastrointestinal 
tract, i.e., esophagus and rectum, sites where this differentiation pathway has evolved 
more floridly. Conversely, the more neural-looking tumors (sometimes known as GANT, 
plexosarcomas, or gastrointestinal autonomic nerve tumors) are usually seen in the 
midportion of the digestive tract (duodenum and upper jejunum). 

I think it is erroneous to think of the smooth muscle and neural histogenetic lines for 
these tumors as mutually exclusive. A more logical approach is the unitary view that 
regards them as a family of neoplasms that may show various degrees of smooth muscle 
and neural differentiation, in turn this possibly reflecting morphofunctional differences 
among subsets of normal smooth muscle cells (contractile vs. conducting), and the 
phylogenetic and ontogenetic laws that govern those differences. 

An interesting recent development is that mutations have been found in the c-kit gene in 
these tumors, with the associated claim that there may be a correlation between these 
mutations and the clinical course. 
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CASES 

DIAGNOSIS: LYMPH NODE- ? TUMOR OF CYTOKERA TIN
POSITIVE INTERSTITIAL RETICULUM CELLS (CIRC) 

IDSTORY: 

A 4.0 x 2.5 x 1.8 em mass was removed from the right upper foreann of a 48-year-old 
male. The specimen consisted of a pink-yellow-tan, lobulated, fibroadipose tissue 
fragment having an irregularly lobulated surface admixed with dense pink-tan fibrous 
strands. 

DISCUSSION: 

Sections show a tumor composed of medium-sized cells with a syncytial appearance 
encircling nodules composed of mature lymphocytes. Scattered lymphocytes are also 
int imately admixed with the tumor cells. The latter have medium size nuclei (most of 
them oval shaped), relatively abundant, pale eosinophilic cytoplasm, and indistinct cell 
membranes. Mitoses are scanty, and there is no necrosis. The syncytial appearance of 
the tumor and the presence of numerous lymphocytes resulls in a marked resemblance to 
thymoma. 

lmmunohistocbemically, the tumor cells were negative for all the markers tested in our 
laboratory, including CD2J, CD35, CD68, desmin, S-100 protein and keratin (Cam 5.2). 
However, we were told that keratin and EMA stains done in sections fonn the original 
paraffin blocks were positive. 

The microscopic appearance of this lesion is highly suggestive of a neoplasm composed 
of one of the cells of the so-called accessory immune system. This system is so 
designated because it is comprised of cells that contribute - indeed, are vital- to the 
immune functions exerted by the lymphocytes by interacting with them in the carrying 
out of these functions. It would be highly desirable to have an universally accepted tenn 
that would embrace the entire system. The leon "histiocyte" comes closer than any other 
to play that role, but it is not ideal because it has been traditionally used predominately or 
exclusively for only a certain subset of these cells. The accessory immune system is 
currently divided into antigen-processing cells and antigen-presenting cells. The antigen
presenting cells are represented by the classical macrophages of Metcb.nikoff, and also 
known over the years as clasmatocyt.es, rhagiocrine cells, phagocytes and monocytes, not 
to mention the names given to their representatives at specific sites (such as microglial 
cells in the central nervous system). To complicate matters further, the term histiocyte 
has been used by some in a more restricted sense as a synonym for macrophage. The 
second component of the system is made up of the antigen-presenting or dendritic cells, 
the latter name deriving from the presence in these cells of thin and branching cell 
prolongations reminiscent of the dendrites of neurones. The better characterized 



members of this family in lymph nodes are the dendritic follicular cells (DFC) and the 
dendritic interdigitating cells. The former - which are involved in B -cell-mediated 
immune responses - are recognized because of their location in B -zones, the presence of 
desmosomes without tonofilarnents at the ultrastructural level, and their 
immunoreactivity for C02! , C035, Ki-MP4 and Ki-FDRC!p. The latter - which are 
involved in T-cell mediated immune responses - are recognized because of their 
location in T-zones, prominent nuclear membrane irregularities, complex interdigitating 
cell prolongation derived of desmosomes, and immunoreactivity for S-1 00 protein, 
CD45RB, COlla, COJ8, and fascin (an actin-bundling protein). Other cells of the 
accessory immune system are the Langerhans' cell (mainly located in the skin, closely 
related to dendritic interdigitating cells and identified by their nuclear grooves, presence 
of Birbeck's granules on ultrastructural examination, and immunoreactivity for S-1 00 
protein, COla [as detected with monoclonal antibody 010] and CD74); veiled cells (said 
to represent a transition from Lange~hans cells to dendritic interdigitating cells); dermal 
dendrocytes; fibroblastic reticulum cells (which may or may not be identical to the old 
dictyocytes and the new 111yoid cells; cytokeratin-positive interstitial reticulum cells 
(CJRC); and histiocytic reticulum cells. If this were not complicated enough, the lining 
of the lymph node sinuses is made up of celts which seem to combine features of 
endothelial cell and of cells of the accessory immune system, whether macropbages or 
dendritic cells (a dual function explained a long time ago through the concept of the 
reticuloendothelial - or retothelial - system). 

That neoplastic conditions comprised of one or another of the cells of this system exist 
seem well established. Their fu ll characterization, however, is yet to be completed, and it 
may have to wait for the full morphologic and functional characterization of the normal 
counterparts. The beginning of a listing is however possible; this is offered below with 
the proper disclaimer regarding its incompleteness, provisional nature, and the false 
assumptions that it probably contains. 

I. Tumors of dendritic follicular cells. Most of the reported cases have presented 
initially in lymph nodes (usually in the cervical region) but extranodal examples in 
the spleen, oral cavity, gastroiuteslinal tract, liver and somatic soft tissues are on 
record. Their appearance is qnite characteristic once one becomes familiar with the 
entity, but on first encounter the disease can be easily misdiagnosed. The differential 
diagnosis, which is large indeed, includes entities as diverse as large cell lymphoma, 
carcinoma, malignant melanoma, paraganglioma and other neuroendocrine tumors, 
thymoma, and even meningioma. The resemblance to thymoma results from the 
vesicular appearance of the nuclei and the sprinkling of non-neoplastic lymphocytes. 
The s imilarity with meningioma derives from the tumor's tendency to form nests and 
whorls, and the fact that EMA immunoreactivity may be present. The diagnosis of 
OFC tumor can be confmned ultrastructurally by the finding of desmosome
connected cell prolongations in cells devoid of tonofilaments. At present, however, 
the most effective way to corroborate the diagnosis is by searching 
immunohistochemically for one or more of the markers of OFCs, namely CD31, 
C034, Ki-M4p, Ki-FDRC!p, and low-affmity nerve growth factor receptor 
(LNGFR). Many cases also show immunoreactivity for desmoplakio, EMA, and S-



100 protein. A few cases have been positive for CD68, and there is uniform 
negativity for keratin. Only one of the reported cases was shown to harbor Epstein
Barr virus. DFC tumor is an intermediate malignancy that behaves more like a soft 
tissue sarcoma than a lymphoma. As such, it has a 1endency for local recurrence and 
blood-borne metastases. Intra-abdominal location seems to be associated with a 
particularly aggressive clinical course. Recurrent and metastatic foci may exhibit a 
degree of pleomorphism such as to render the diagnosis even more difficult. 

Most of the cases of DFC tumor that we have seen have arisen apparently de novo, 
but there are also documented examples arisen in lymph nodes previously affected by 
low grade B-cell malignancies, and by Castleman's disease of the vascular hyaline 
type. The latter event should not be too surprising in view of the well-known 
participation of DFCs in Castleman's disease and the fact that in some exan1ples of 
that disease there is a "dysplasi~" of DFCs . 

2. Tumors of dendritic interdigitating cells. A few examples of malignant tumors 
allegedly composed of dendritic interdigitating cells have been reported, but their full 
characterization has yet to be achieved, largely because of the lack of specific 
ultrastructural markers in these cells and - as a corollary - because of the difficulty 
of separating these tumors from tumors of dendritic follicular cells on one hand and 
from hypothetical tumors of Langerhans cell on the other. 

3. Tumors of Langerhans cells. ·whether Langerhans' cell histiocytosis (Langerhans' 
cell granulomatosis, histiocytosis X, eosinophilic granuloma) is a neoplastic or a 
reactive process was controversial from the very first time that the entity was 
described and it remains arguable at present. Many of its clinical and morphologic 
features seem more in keeping with a reactive condition, but the recent demonstration 
that the process is clonal suggests otherwise. A related and equally tantalizing issue 
is whether a morphologically (and clinically) malignant neoplasm composed of 
Langerhans' cells exist. The proof for such occurrence will be the demonstration of 
the Birbeck's granule - the ultrastructural signature of Langerhans cell - in the 
cytoplasm of clearly neoplastic elements. The number of cases in the literature that 
fulfi ll convincingly these requisites is extremely scarce, to the point that some authors 
remain deeply skeptical. 

4. Tumors of fibroblastic reticulum cells (myoid cells). Three cases of tumors 
thought to be composed of fibroblastic reticulum cells were recently reported by 
Andriko et al. They occurred in young patients and were located in lymph nodes. 
Immunohistochemically, the tumor cells were positive for vimentin, smooth muscle 
actin (2 cases), desmin, and FXIU. 

5. Tumors of cytokeratin-positive interstitial reticulum cells (CIRC). Gould et al 
(14) first proposed the existence of a primary malignant tumor of lymph nodes 
composed of keratin-positive cells, possibly arisen from cells originally described by 
Franke' s group, and thought to represent a subset of fibroblastic reticulum cells 
(12, 13). We have recently studied three examples of this entity: tV>'O of the cases 



were located in mediastinal lymph nodes, and one (like the Seminar •case) in the soft 
tissue of the forearm. The keratin subtypes typically expressed by these cells and 
their tumors are 8 and 18. In view of the immunohistochemical profile exhibited by 
the Seminar case, I would like to suggest that it may represent another example of this 
entity. 

6. Tumors of dermal dendrocytes. The proposal for the existence of such an entity 
has been advanced, with both solitary and multicentric examples having been 
reported. Before making this diagnosis, however, it is well to remember that a large 
component of reactive dermal dendrocytes is a common feature of a variety of 
cutaneous neoplasms. 

7. Tumors of histiocytes. While fully acknowledging that the ovenvhelming majority 
of the tumors designated as histiocytic lymphoma or malignant histiocytosis in 
Rappaport's classification are in reality large cell lymphomas (including anaplastic 
forms), the description of rare neoplasms composed of cells having the phenotypical 
features of histiocytes have been described. A high percentage of these cases have 
been located extranodally. 

8. Tumors of sinus-lining cells. There is no good evidence for the existence of a 
primary tumor of sinus-lining cells in lymph nodes. However, tl1ere have been 
reports in the spleen of both bimign and malignant tumors possibly arising from 
analogous cells. The benign tumors bave. been referred to as littoral C·ell angiomas 
{littoral cell being a synonym for the lining cell of the splenic sinus, a cell thought to 
have both endothelial and histiocytic properties), and the single reported malignant 
case had the morphologic features of a pleomorphic sarcoma; specifically, it 
resembled malignant fibrous histiocytoma. 

Sinl)s histiocytosis with massive lymphadenopathy (Rosai-Dorfman disease) 
should be mentioned here, mainly for differential diagnostic purposes. Its olinical and 
pathologic features suggest a· reactive rather than a neoplastic pathogenesis, and the 
finding that its cell population is not clonal supports this hypothesis. The nature of 
the "sinus histiocyte" with or without lymphocytopbagocytosis that defines this entity 
remains dubious. It seems safe to assume that it is a member of the accessory 
inm10ne system, but its phenotype is not exactly that of a sinus lining cell, a 
macrophage, or one of the dendritic cells. It resembles instead that of a blood 
monocyte that bas been recently recruited from the systemic circulation. 
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CASE6 

DIAGNOSIS: SOFT TISSUE, ARM- PLEOMORPHIC 
MYOSARCOMA (WITH FEATURES OF SO-CALLED 
MFH) 

illS TORY: 

After six months of gradual enlargement, a lump was removed from the right upper arm 
of this 46-year-old male. The specimen was a circumscribed, lobulated, flllll 
subcutaneous tumor, which had a tan-white, homogeneous cut surface. (Contributed by 
Dr. Samuel Yoshida.) 

DISCUSSION: 

Sections show a soft tissue sarcoma exhibiting a striking degree of cellularity and 
pleomorphism. Giant epithelioid forms alternate with others having a spindle shape and a 
vaguely fascicular arrangement. Many of the nuclei are monstrous, with huge inclusion
like acidophilic nucleoli. Mitotic figures are numerous, some of them being tripolar or 
otherwise atypical. There are numerous nuclear pseudoi.nclusions resulting from 
cytoplasmic invaginations. The cytoplasm i~ deeply eosinophilic. The mmor edges are 
mther sharp and necrosis is scanty. 

lmmunoh.istochemically, about one third of the tumor cells show strong 
immunoreactivity for smooth muscle actin and common muscle actin (particularly the 
former). There was total negativity for desmin, myogeni.n, keratin (Cam 5.2) and S-100 
protein. 

At the H&E level, many of the features of this neoplasm correspond to those of malignant 
fibrous histiocytoma (MFH), considered for many years as the single most common type 
of son tissue sarcoma and now somewhat discredited as an entity. 

The birth, rise and decline of MFH as an entity makes for a fascinating story, which 
provides invaluable lesions concerning how ideas develop and spread in our specialty. 
The concept of MFH is the brainchild of Arthur Purdy Stout and it was largely based on 
the tissue culture studies of his lifelong collaborator Margaret Murray. The basic tenet 
behind this proposal and several others originating from this team (such as that of 
"solitary fibrous mesothelioma") is that tumor cells that are relatively undifferentiated or 
primitive in vivo may undergo differentiation in vitro, thus betraying their true nature. 
The paradigm for this hypothesis was adrenal neuroblastoma, a neoplasm which grows 
neurites within 24 hours in tissue culture. When examining the tissue cultures 
characteristics of a type of soft tissue tumor composed of an admixture of spindle 
(fibroblast-like) and plump (histiocyte-like) tumor cells. Murray and her student Ozzello 
concluded that the ceUs had histiocytic properties (such as ameboid growth and the 
capacity to ingest particulate material). ln tum, this led to the hypothesis of the 



"facultative fibroblast", .j.e., the assumption that these tumors arose from histiocytes and 
that some of these cells had U1e capacity to undergo a metaplasia towards fibroblasts. 
After an initia1 period of skepticism, the concept was embraced by the other authorities of 
the time, such as Lauren Ackerman, Edward Soule and particularly Franz Enzinger. The 
latter refined and enlarged the concept, with the description of numerous variants of the 
entity, such as pleomorphic storiform, myxoid, intlantmatory and angiomatoid, plus the 
suggestion that tendosynovial giant cell tumor, giant cell tumor of soft parts and 
epithelioid sarcoma could also be part of the spectrum. Apparently corroborating 
features then appeared at the ultrastructural and immunohistochemical level, but some 
facts also became apparent that cast some doubts on the correctness of this interpretation 
and the very existence of the entity. The most cogent of these was the existence of 
tumors fulfilling all of the currently accepted criteria for MFH which also contained foci 
Umt were clearly identifiable as another lttmor type, such as leiomyosarcoma, 
osteosarcoma or even carcinoma. Yet another strong argument against the concept was 
the failure to demonstrate "true" histiocytic markers in the tumor cells, including those 
with a histiocytic m01phologic appearance. The alternative possibility was then raised 
that MFH was not a distinct type of soft tissue sarcoma differentiating along a speci fie 
cell line (such as fibrosarcoma, leiomyosarcoma, rhabdomyosarcoma, or osteosarcoma), 
but rather a pleomorphic, "dedi fferent;ated" common denominator resulting from tumor 
progression .of a variety of sarcomas and" other tumor types. Recently, convincing 
arguments in favor of this alternative have been presented by Christopher Fletcher. 
Basically, the concept is that there is not a single morphologic, ultrastructural, 
immunohistochemical, cytogenetic or molecular feature that can be used to define MFH, 
or that is not also present in other tumor types. In his article, Fletcher sho.wed that if one 
reviews cases diagnosed as MFH and studies them thoroughly for evidence of one or 
another line or differentiation, one would iind such evidence in the majority. This was 
the case in the Seminar example, which el(hibited convincing immunohistochemical 
evidence of muscle differentiation. Accordingly, this tumor could be designated as a 
myosarcoma (probably "leio" rather than "rhabdo"). To be sure, pleo1norphic soft tissue 
sarcomas remain in which no signs of differentiation can be found at any level, and the 
question is how to call them. Some experts (such as Dr. Robert Erlandson, "virtuoso" 
electro.n microscopist at Memorial) like to believe that most such tumors are 
pleomorphic fibrosarcomas. Others prefer to call them "pleomorphic sarcoma, NOS (so
called MFH)". Still others continue using the term "malignant fibrous histiocytoma", but 
it is my impression that their number is dwindling. 
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.. CASE7 

DIAGNOSIS: UTERINE CERVIX- SMALL CELL CARCINOMA 

IDSTORY: 

A 42-year-old female complained of menorrhagia of three months' duration, with 
accompanying scope and pain. Physical examination revealed the va~:,rina to be 
completely filled with a 9.0 em necrotic mass with a foul-smelling discharge. CT-scan 
showed no lymphadenopathy and no metastases to chest, liver or brain. A bone scan was 
negative. A cer\rical biopsy produced a 6.0 x 5.4 x 1.5 em in aggregate of soft, 
glistening, partially necrotic, tan tissue admixed with blood clot. (Contributed by Arthur 
Koehler.) 

DISCUSSION: 

Sections show a malignant neoplasm composed of small monotonous round cells 
growing in a solid nondescript fashion and accompanied by a prominent vascular 
component. The nuclei are deeply hyperchromatic, irregularly-shaped, and witl1 
incon·spicU:pus nucleoli. Mitotic aCtivity is high. The cytoplasm is scanty and moderately 
eosinophi lie. There are occasional multinucleated forms. In some cells, the eosinophilic 
homogenous ("hyaline") cytoplasm indents the nucleus and displaces it laterally, 
resulting in a rhabdoid appearance. The numerous vessels show a florid proliferation of 
beth endothelial and perithelial/smooth muscle cells, the latter predomi1.1ating. In some 
areas the tumor cells are larger and more elongated, with a nesting and vaguely fascicular 
arrangement. 

lmmunohistocbeniically, there was strong immunoreactivity for chromogranin, 
synaptophysiu, NSE, and Hu. There was also focal positivity for low molecular weight 
.Keratin (Cam 5.2), this positivity having a very focal dot-like perinuclear distribution, 
con·esponding to the rhabdoid appearance as seen in the H&E sections. TTF l and 
cytokeratin 20 were negative. 

This tumor is a small cell neuroendocrine carcinoma primary in the cervix, analogous in 
l)ll respects to the bomonymous neoplasm in .the lung. Its new·oendocrine qualities, 
already apparent at the H&E level, become obvious in the imrnunostains for 
cbromogranin, synaptophysin, NSE and Hu. The latter is a nuclear marker of neural 
differentiation first isolated fonn tbe cells of pulmonary small cell carcinoma, and 
members of a family of molecules responsible for neural differentiation. It is consistently 
positive in all neural tUlJlors of the central and peripheral nervous system, in all small cell 
neuroendocrine carcinomas regardless of location, and in the more neural-looking types 
of well-differentiated neuroendocrine carcinomas (such as carcinoid tumors of lung. and 
1hymus and medullary thyroid carcinoma). 



The dot-like pattern, of stain.ing of keratin stammg is also common in high-grade 
11emoendocrine carcinoma, but more so at extrapulmonary sites than in the lung. Merkel 
cell carcinoma of skin is the best example of the phenomenon, but that tumor type (which 
we have ·seen in extracutaneous locations) i.s characteristically CK20 positive, and the 
Seminar case was not. 

Small cell (neuroendocrine) carcinoma was originally thought to be specific of lw1g, but 
is now known to occur .in a large variety of organs, including larynx, GI tract, thymus, 
thyroid, pancreas, ovary, bladder, prostate and skin. Sometimes it is associated with an in 
situ component, but when this is the case this component does not look like a small cell 
carcinoma but rather like the conventional in situ malignancy or premalignancy of that 
particular site (Bowen's disease in the skin, transitional cell carcinoma in the bladder, 
villous adenoma in the bowel, etc.). Also, if small cell carcinomas are accompanied by 
another invasive component, the. latter will have one or another of the patterns to be 
expected at that particular site (such as transitional cell carcinoma in the bladder, 
squamous cell carcinoma in the esophagus, or adenocarcinoma in the bowel). The 
presence of these admixtw·es is good evidence for the origin of this tumor from the same 
stem cells that give rise to the other cells in the corresponding mucosae rather than the 
neural crest, as formerly believed. 

Pulmonary and extrapuhnonary small cell neuroendocrine carcinomas resemble each 
other greatly, with the single exception of Merkel cell carcinoma of skin, which is quite 
distinctive in its own right. It is my impression, however, that extrapulmonary small cell 
carcinomas, on the whole, display a greater degree of neuroendocrine differentiation that 
their pulmonary counterparts. Thus, it would be unusual for a small cell carcinoma of the 
lung to exhibit the degree of immunoreactivity for chromogranin or sy:naptophysin seen 
in the Seminar case. The dot-like pattern of keratin should be emphasized, not only 
because it is a first clue to neuroendocrine differentiation but also because its peculiar 
punctate quality is often dismissed as an artefact. 

Within the female genital tract, small cell neuroendocrine carcinomas have been 
described primarily in the cervix, endometrium and ovary. Those in the cervix are the 
most· common, some of them hidden under the alternative (and not advisable) 
nomenclature of (atypical) carcinoid tumor. Small cell carcinomas of endometrium can 
occur in a pure form or as a component of endometrioid adenocarcinoma or mixed 
miillerian tumor. In the ovary, small cell neuroendocrine carcinoma (often designated as 
pulmonary type) needs to be distinguished from the hypercalcemic type of small cell 
carcinoma, which does not show neuroendocrine features md which is probably related 
to sex cord-stromal twnors. 

The prominent vascular proliferation seen in this case is a common feature of primitive 
neural and new·oendocrine tumors, and probably the result of secretion of angiogenic 
factors by the tumor cells. We have seen it ill olfactory neuroblastoma, 
ganglioneuroblastoma, the neural component of malignant teratomas, desmoplastic small 
cell tumor (see Case 8), and several others. 



Another observation worth noting is that, except for the lung, there seems to be an 
inverse relation between well and poorly"di(ferentiated neuroendocrine carcinomas in the 
various organs. Thus, small bowel, appendix, rectum, pancreas, thymus and ovary, are 
sites where well-differentiated tumors are common whereas their poorly-differentiated 
counterparts are exceptional, whereas the revers is true for cecum, colorectum, cervix, 
endometrium, bladder and prostate (relatively speaking). 
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CASE S 

DIAGNOSIS: PERITONEUM- DESMOPLASTIC SMALL CELL 
TUMOR 

IDSTORY: 

This 20-year-old male presented with malaise, weakness and abdominal discomfort. 
Examination revealed a possible mass in his left testicle and fullness in the left lower 
quadrant. CT scan of the abdomen demonstrated diffuse solid tumors throughout the 
abdomen, from the aorta down into the pelvis. During debulking surgery, the patient was 
found to have extensive nnnor throughout the abdomen, extending form the celiac region 
down to the pelvis, encasing the aorta, an including multiple mesenteric implants, as well 
as a large mass that was adherent to the bladder, sigmoid colon and pelvic wall. 
(Contributed by Dr. Wafa Michael.) 

DISCUSSION: 

Sections show a malignant tumor composed of sharply outlined t1Csts of irregular 
configuration surrounded by an abundant hyalinized stroma. The tumor cells are 
medium-sized, with relatively small hyperchromatic nuclei and high mitotic activity. The 
cytoplasm is scanty and pale eosinophil ic. Mitotic activity is very high. Some of the 
nests are predominantly composed of spindle-shaped tumor cells with. elongated nuclei, 
and a few have a rhabdoid configuration. Focally, the stroma has a more cellular quality, 
whereas in others it is more myxoid and accompanied by extravasated red blood cells. 

fmmunohistochemically, the tumor cells are strongly positive for keratin (A 1 :AJ and 
Cam 5.2), desmin and NSE, but negative for chromoJ,rranin, synaptophysin, small m\ISCie 
actin, and CD99 (0 13). The smooth muscle actin and keratin stains also stain some of the 
spindle cells of the stroma which separate the neoplastic lobules. 

The clinical, morphologic and immunohistochemical features are typical of the entity we 
described some years ago as intra-abdominal desmoplastic small eel tumor (DSCT), and 
of which we have now collected close to 300 cases. The disease characteristically affects 
adolescent males, but it can be seen in eitber sex and in any age group. TI1e classical 
location is the abdominal cavity, but we have also seen in the pleura, mediastinum, CNS 
(cerebellar midline), and soft tissues and bone of band. When occurring at its typical site 
within the abdominal cavity, it usually presents as multiple peritoneal-based nodules, 
most of them located in the pelvis and not com1ected with any particular organ. 
Jnvolvement of organs such as bowel, pancreas, and uterus and others is usually from the 
outside and clearly a secondary event. However, cases exist in which the bulk of the 
tumor is within an organ, such as liver or ovary. 

Microscopically, DSCT belongs to the family of small round cell tumors of infancy. It 
differs fonn the other members of this group by virtue of its location, desmoplasia, and 
polyphenotypical profile. The distinctiveness of this tumor type has been corroborated 



by the consistent presence of a translocation involving chromosomes 11 and 22, resulting 
in the fusion between Ewing sarcoma gene (EWS) in chromosome 22 and the Wilms' 
tumor gene (WTG-1) in chromosome 11. This results in the production of a chimeric 
protein that can be detected in the turn or and in biologic fluids of this patients, and which 
can be truly regarded as a tumor-specific protein. The specific gene fusion can also be 
detected by Southern blot and PCR techniques, although unfortunately these do not work 
well in formalin-fixed, paraffin-embedded material. 

As is inevitably the case with increasing experience, we have found that the spectrum of 
DSCT is much wider than what we envisioned when we first identified it and described 
it. This applies to the clinical presentation, its location (the already mentioned extra
abdominal sites), and the wide variations in morphology. Thus, we have seen cases with 
little if any desmoplastic stroma ("cellular" variant), with large and even giant cells 
("large cell" variant), and with lack of one or another of the markers of tripartite 
differentiation (for example, positive for keratin and NSE but not for desmin, or vice 
versa). This diversity has also been observed at the molecular level, in the sense that not 
aU the cases have the EWS:WTl fusion or- when they do - the break is. not always at the 
same site. Furthennore, cases have been described in which the genotype is that of 
DSCT and the phenotype is that of Ewing sarcoma!PNET, or vice versa. None of this 
should be too surprising, because it is simply yet another expression of the bewildering 
diversity of biological structures, which seem to be even greater in disease than in normal 
conditions. 

It is probably naive to think in tenus of histogenesis when dealing with tumors as 
prir.nitive as DSCT. However, the mesothelial location of the large majority of the 
documented examples, the clearcut epithelial/mesothelial differentiation seem 
morphologicaiJy and ultrastmctu.rally in many cases, and the fact that oonnal 
mesothelium switches from desmin to keratin in the course of embryologic development 
speak in favor of a link with the mesothelium and the possibility - already postulated in 
the original report - of this tumor representing a "mesothelioblastoma". 

The behavior of this neoplasm is extremely aggressive, and characterized by progressive 
filling of the abdominal cavity by neoplastic nodules ac-companied by ascites. Extra
abdominal metastases tend to occur late in the course of the disease, but on occasion 
represent the initial form of presentation. 
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CASE9 

DIAGNOSIS: SOFT TISSUE, FOOT - SYNOVIAL SARCOMA 

IDSTORY: 

A painful and swollen left foot made ambulation difficult for this 80-year-old Caucasian 
female. She had marked swelling and an irregular bulge between her firs and second 
toes. The 1.5 x 1.0 x 0.7 em biopsy specimen included an 8.6 x 4.3 x 5. 7 em, bosselated, 
partially encapsulated, pink-tan tumor. (Contributed by Dr. E. J. Jordan.) 

DISCUSSION: 

Sections show a malignant neoplasm involving the soft tissues and displaying a distinctly 
biphasic appearance. One of the components has a clearcut epithelial appearance, 
ranging in configurations from glandular to solid. The intervening component is made up 
of spindle cells encircling the epithelial areas. Mitotic activity is present in both 
components. The separation between the two elements is sharp, without areas of 
merging. 

Immunohistochemically, there is strong positivity for AE1/AE3 in both components, but 
primarily in the epithelial-looking elements. Whereas the positivity for this marker is 
rather diffuse within the cytoplasm, the reactivity for Cam 5.2 is more patchy and has a 
dot-like configuration. Both components are also positive for EMA and vimentin, the 
fom1er predominating in the epithel ial component, and the second in the spindle cell 
elements. There is also weak but convincing posifivity for bcl-2. 

The appearance of this lesion is classical for synovial sarcoma, of the conventional 
(biphasic) type. Whereas biphasic synovial sarcoma is a paradigmatic example of 
"instant pattern recognition" in pathology, monophasic synovial sarcoma (which is nearly 
always of the spindle cell type) may give rise to diagnostic problems. Cues to the 
diagnosis are represented by patient' s young age, location in distal extremities (often 
periarticular but almost never within the joint), hemangiopericytoma-like areas, focal 
tendon-like appearance at the tumor periphery, and numerous mast cells. The diagnosis 
of SS should be confi1med by identifying a glandular or solid epithelial component, by 
documenting immunoreactivity for epithelial markers such as keratin or EMA, by 
demonstrating the presence of the x; 18(p 11 ;q 11) translocation at the cytogenetic level, or 
by searching for the SYT-SSX gene fusion with moiecular techniques, which can now be 
done in paraffin-embedded material. 

Although the classical siie .of occurrence of SS is in the distal extremities, this tumor type 
can be seeri in a wide variety of places, including abdominal wall, neck, mediastinum, 
and lung. Actually, it is becoming increasingly apparent that a high proportion of 
mediasti.Qal and pulmonary malignant spindle cell tumors occurring in young patients 
belong into this category. In an unpublished study carried out by the CHAMP 
(Chromosomes and Morphology in Pathology) group, the close association between the 



x;l8 translocation and the morphologic pattern identifiable as synovial sarcoma was 
confinned. Out of27 tumors having the x;\8 translocation, 24 had been morphologically 
diagnosed as SS and the other three were "consistent" with the diagnosis of SS. rn other 
words, there was not a single case having morphologic features of a distinct type of soft 
tissue sarcoma other than SS. Among the 33 cases diagnosed morphologically as SS, 24 
had the x;l8 translocation (5 alone and 19 accompanied by others), 7 had chromosomal 
alterations, and two had other types of chromosomal abnormalities. 

The immunohistochemical profile of SS includes, in addition to epithelial markers, 
common reactivity for CD99 (013) and bcl-2, and occasional reactivity for S-100 
protein. Unfavorable prognostic features of SS include large tumor size, high mitotic 
activity, and rhabdoid features. The calcifying variant of SS is associated with a better 
prognosis, and this probably also applies to the related type characterized by abundant 
metaplastic bone fonnation. A clearcut correlation exists between the phenotype of SS 
and the type of gene fusion present, in the sense that all biphasic SS have an SYT-SSXl 
fusion transcript, and that aU tumors with SYT -SSX2 are monophasic. 

The claim bas been made by two independent groups that SS featuring the SYT-SSX2 
fusion have a better prognosis than those having the SYT -SSX I fusion. 
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Case 10 

DIAGNOSIS: PERITONEUM- PSEUDO MYXOMA PERITONEI 
RESULTING FORM MUCINOUS ADENOCARCINOMA 
OF APPENDIX 

IDSTORY: 

This 73-year-old male presented with symptoms of bowel obstruction. A CT-scan 
showed a multi-cystic abdominal mass. FNA produced a gelatinous substance an done 
cluster of small rotmd epithelioid cells. During laparotomy he was found to have 
abundant yellow-tan, gelatinous ·material and fibrous tissue filling the abdomen and 
encasing loops of small bowel and colon. Tl1e resected specimen consisted of numerous 
adherent loops of small bowel which were completely encased in abundant t11mor with 
numerous papillary fomtations and abundant mucinous secretions. Sectioning revealed 
grossly unremarkable mucosa, with the lumen of the colon extrinsically compressed by 
tumor at multiple sites. The appendiceal opening was grossly unremarkable, however, 
tan tumor nodules with abundant intraluminal mucinous secretions near-totally replaced 
the distal appendix. Tumor extended through the appendiceal wall, to essentially replace 
adjacent pericolic tissue. (Contributed by Dr. Donald Chase.) 

DISCUSSION: 

Sections show large lakes of mucin dissecting the muscle wall of the bowel. Many of 
these lakes contain strips of neoplastic well-differentiated, mucin-producing glandular 
epithelium. This epithelium is arranged in the fonn of elongated cells having basally 
located nuclei and mucin-containing cytoplasm resulting in a goblet cell appearance. 
Some of the strips of neoplastic epithelium are seen detaching from the tmderlying 
stroma as a result of the mucin inte.,osing itself in between. There are occasional mitotic 
.figures, but atypia is relatively modest. There is some chronic inHammation and a mild 
degree of mesothelial hyperplasia. Some of the mucin has undergone coarse 
calcification. The mucicarmine stain is positive both intra- and extracellularly. 

Immunohistochemically, the tumor cells were strongly positive for cytokeratin 20 but 
negative for cytokeratin 7, which stains instead the reactive mesothelial cells nearby. 
CEA showed strong positivity in the mucin, and also focally in the cytoplasm of the 
tumor cells. Chromogranin stain was negative. 

The appearance of this lesion is typical of the condition traditionally known as 
pseudomyxoma peritonei and even more colloquially as "jelly belly". It is characterized 
by the massive production of mucin by well-differentiated mucinous glandular 
epithelitun, which progressively fills the abdominal cavity and is extremely difficult to 
eradicate despite the fact that it rarely if ever spreads beyond !be abdominal cavity. 
Actually, the fact that the pattern of involvement is essentially limited to the· peritoneal 



surfaces and the spaces in between had led some authors to question the carcinomatous 
nature of the condition and suggest the alternative name "adenomucinosis" when lacking 
atypical cytologic features. 

The most common site of primary tumor in patients with pseudomyxoma peritonei is the 
appendix. For many years, the appendiceal lesion was designated as "mucocele". In our 
opinion, the term "mucocele" is devoid of a precise meaning, in that it simply refers to 
any glandular proliferative lesion that produces mucin and which results in extracellular 
accwnulation of mucinous material. To think of "mucocele" as a distinctive entity is just 
as incorrect as to think of any blood-containing lesion as a specific process and to 
designate it as "hematocele". In the case of the appendix, we found that the 
overwhelming majority of lesion resulting in cystic dilatation of the organ filled with 
mucin were of neoplastic nature. Those in which the epithelial proliferation was limited 
to the inner surface of the appen.dix were designated as mucinous cystadenomas. Some 
of these were accompanied by some extravasation of mucin, but this was always of 
scanty an10unts, restricted to the periappendiceal region, and devoid of neoplastic 
epithelial cells. Conversely, those twnors which featured infiltration of the wall by the 
neoplastic glands and/or extra-appendiceal mucin containing tumor cells (no matter how 
well-differentiated) were designated as mucinous adenocarcinomas. In these cases, the 
amount of extra-appendiceal mucin was usually extensive, resulting in the typical clinical 
appearance of pseudomyxoma peritonei. The clinical course of these patients was very 
protracted, but ultimately fatal in most cases because of compl ications such as intestina.l 
obstruction or perforation. 

The terminology above discussed, which had an eminently practical aim and which was 
fow1d to have a rather accurate predictive value, has been criticized on several grounds. 
Tt has been stated that, were one to apply ovarian-type criteria to these appendiceal 
tumors, some or perhaps most of the lesions we designated as mucinous cystadenomas 
would have been renamed borderline mucinous neoplasms. lt has also been commented 
upon that it does not seem appropriate to condition the tumor's name to the status of the 
abdominal cavity, i.e., to designate a given tumor as mucinous cystadenoma if restricted 
to the appendix ad to call a morphologically identical tumor a mucinous cystadenoma if 
accompanied by pseudomyxoma peritonei. Fair enough. The clinico-pathologic 
cotTelation is, however, well-established, and in the final analysis this is what counts. 

Another interesting and highly controvetsial aspect of these tumors concems the 
interpretation of the case in which a mucinous tumor of the appendix is encountered in 
association with a morphologically indistinguishable tumor in the ovary, with or without 
accompanying pseudomyxoma peritonei. The conventional view, which I accepted in my 
article, is that the appendiceal and the ovarian tumors are independent primaries. Young 
et al have made the startling alternative proposal that the ovarian neoplasm always 
represents a metastasis or an inlP)ant from the appendiceal tumor. Reasons they added 
for their theory sere the often superficial location of the ovarian mass coating the surface 
and the fact that, when unilateral, the process was usually located on the right side. Other 
authors have found it difficult to accept this hypothesis and have stuck to the original 
multicentric proposal. The molecular studies that have been carried out on these cases 



have shown that, by and large, the appendiceal and ovarian tumors have the same 
molecular alterations. In turn, this finding has been presented as a strong argument in 
favor of Young's proposal. Although the hypothesis may well be found ultimately 
correct, I am not sure that the molecular findings above described prove it An 
alternative explanation is that the mutagenic event induces the same molecular alterations 
in two separate cell populations. 
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CASE 11 

DIAGNOSIS: THYROID-PAPILLARY CARCINOMA, FOLUCULAR 
V ARlANT, WITH FOCAL ONCOCYTIC FEATURES 

HISTORY: 

A 1-2 em, smooth, round, finn, movable mass was found in the right ihyroid lobe of a 32-
ycar-old female. She was other wise asymptomatic. Thyroid function tests were normaL 
A thyroid scan showed a cold nodule in ihe right lower lobe, whicb, on ultrasound, was 
solid. There was no adenopathy. The 13 gram resected right lobe was 5.3 x 2.5 x 2. 1 em. 
Sectioning sbowed a 2.9 x 2.0 x ~-6 em tan, well-circumscribed nodule occupying the 
inferior portion. There were foci of hemorrhage. (Contributed by Dr. Stephen Hansen.) 

DISCUSSION: 

Sections show a well-circumscribed ihyroid neoplasm which combines solid and 
follicular patterns of growth. Many of the follicles are elongated, bending or branching. 
Both in the solid and the follicular areas, the follicu lar cells are characterized by clear 
nuclei with irregular outlines and occasional grooves. Mitotic activity is essentially 
absent. The cytoplasm is rather abundant, with a finely granular quality. Focally, it has 
di stinct oncocytic features. .In these areas, the nuclei are larger and more pleomorphic, 
although retaining the already mentioned irregular outlines and optically clear quality. 
There are not well developed papillae or psammoma bodies. Interestingly, there is a 
rather sharp segregation between ihe various morphologic manif-estations of the tumor, 
panicularly the oncocytic change. The colloid present in the neoplastic follicles has a 
homogenous, deeply eosinophilic staining quality, and diSl)lays so-ca\\ed resorption 
vacuoles. 

lmmunobistochemically, there is widespread positivity for thyroglobulin, particularly 
within the colloid. There is also focal cytoplasmic positivity for cytokeratin 19, as well 
as for the human mitochondrial antigen 113-1 (BioGenex), the latter being more intense 
in the large cells with oncocytic appearance. 

The nomenclature to employ for this tumor and its place in the scheme of well
differentiated thyroid carcinomas composed of follicular cells is entirely dependent on 
the criteria we choose for the classification of these tumors and the priority we assign to 
those criteria. Those criteria are: nuclear (absence or presence of papillary carcinoma
type features), cytoplasmic (absence or presence of oncocytic changes), and architectural 
(fo llicular or papillary configuration). Eight theoretical subtypes can be hypothesized on 
the basis of this scheme, and seven of these eight subtypes are known to exist. In terms 
of priority, we believe that the nuclear features should take precedence, in that all tumors 
having PC-Iike nuclear features should be included among the papillary carcinomas 
regardless of whether their cytoplasm is oncocytic or not, or whether their pattern of 



growth is follicular or papillary. Conversely, all tumors lacking these nuclear features are 
to be placed among the follicular carcinomas regardless of their cytoplasmic or 
architectural characteristics. The natural history of these tumors gives support to this 
approach, although the unsystematic way that authors have dealt with these criteria 
makes a critical evaluation of the literature very difficult. 

Where do tumors composed of cells with a cytoplasmic oncocytic quality belong into this 
scheme? It follows that those that have PC-type nuclear features should be placed among 
the papillary carcinomas, and be designated as "papillary carcinoma, oncocytic variant" 
when their pattern of growth is papillary, and as "papillary carcinoma, oncocytic 
follicular variant" when it is follicular. 

Recommending a preferred term for the more common oncocytic tumors that lack the 
PC-type nuclear features is more difficult. If one wished to be consistent, one should 
designate the tumors with a follicular pattern of growth (which constitute the larger 
group) as "follicular cell carcinoma, oncocytic variant", and those with a papillary pattern 
of growth as "follicular carcinoma, oncocytic papillary variant''. At present, most authors 
(ourselves included) designate instead tumors in the first category simply as "Hiirthle cell 
carcinoma", and those in the second group as "papillary HUrthle cell carcinoma" 
(although, to minimize confusion, it might be preferable to call it "Hiirtble cell 
carcinoma, papillary variant"). 

A practical question is whether there is any behavioral difference among follicular 
carcinomas depending whether their cytoplasm is oncocytic or not. The data in the 
literature are conflicting. We and others are of the opinion that Hiirthle cell carcinomas, 
as a group, behave more aggressively than follicular carcinomas without oncocytic 
changes. However, in a recent paper from M.D. Anderson, Evans et al showed that no 
differences among the two were found when compared stage by stage. Parenthetically, 
tl:tis sobering fact is the rule rather than the exception in tumor pathology. That is, many 
of the apparent prognostic differences among microscopic types vanish when these 
tumors are segregated according to stage. One could say that n1mor grade is what keeps 
pronouncements about histologic type or grade honest, just as the combination of twnor 
grade and histologic type/grade keep pronouncements on tumor markers (molecular or 
otherwise) honest (that is, whenever the investigators bother to check their claims against 
those time-honored parameters). 

Several molecular abnormalities of nuclear and mitochondrial DNA have been found in 
Hiirthle cell carcinomas, but their significance remains obscure. 
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CASE 12 

DIAGNOSIS: THYROID- POORLY DIFFERENTIA TED AND 
UNDIFFERENTIATED (ANAPLASTIC) CARCINOMA 
(WITH DIVERGENT DIFFERENTIATION TOWARDS 
SKELETAL MUSCLE) 

HISTORY: 

Rapid right thyroid enlargement brought this 60-year-old female to medical auention. 
Thyroid functi on tests were normal.. The 85 gram specimen consisted on a 4.7 x 6.0 x 6.2 
em right lobe of thyroid with attached isthmus. The bulk of the gland was replaced by a 
homogeneous pink neoplasm, which appeared enclosed within the thyroid capsule proper. 
(Contributed by Dr. Claude Burdick.) 

DISCUSSION: 

This thyroid neoplasm combines areas with an undifferentiated appearance suggestive of 
sarcoma with others having a clcarcut epithelial appearance. The latter are arranged in 
the form of solid nests, short cords, and small follicles. In these foci, the nuclei arc smaU, 
hyperchromatic, and mitotically active. The predominant sarcoma-like element is 
composed of spindle cells aJTanged in a fascicular and focally prominent 
hemangiopericytomatous pattern. In these areas, mitotic activity is extremely high and 
cellularity is extreme. Focally, there are plump cells with fibrillary eosinophilic 
cytoplasm consistent with skeleta l muscle differentiation, surrounded by smaller spindle 
tumor cells. In most areas, the separation between the poorly differentiated and the 
undifferentiated component is sharp, but in others there is merging of the two 
components. Occasional osteoclast-like multinucleated giant cells are present. In a few 
areas, the pattem of growth simulates angiosarcoma rather than hemangiopericytoma 
because of the apparent formation of anastomosing channels with papillary throngs 
within. There is involvement of vessels at the tumor periphery, some of these being in 
the fonn of circumferential growth along the vessel wall replacing the 1101mal elements 
of this structure and others in the form of subendothelial polypoid formations protruding 
in.to the vascular lumen. 

Immunohistochemically, positivity for keratin (AI :A3 and Can1 5.2), thyroglobulin and 
TTF-1 was present only in the poorly-differentiated component. The plump cells with 
featuYes of skeletal muscle cells showed cytoplasmic positivity for desmin. There was 
also nuclear positivity in these cells as well as in some spindle elements for myogenin. 
Smooth muscle actin showed scattered positive cells, but it was difficult to determine 
whether they were neoplastic elements or entrapped normal components from vessel 
walls. The latter stained highlighted the marked degree of vascular invasion by the tumor 



at the growing edge, including the fonnation of subendothelial tumor clusters protruding 
into the lumen and surrounded on the outside by the vessel muscular wall. 

This thyroid neoplasm combines features of a poorly differentiated carcinoma and of the 
neoplasm variously called undifferentiated, anaplastic, or sarcomatoid. The latter tumor 
shows a wide variety of pattems, with a marked resemblance to various types of soft 
tissue sarcoma, such as fibrosarcoma, malignant hemangiopericytoma, angiosarcoma, and 
rhabdomyosarcoma. The latter is particularly striking by virtue of the clusters of plump 
bright acidophilic cells, and is fully documented by the nuclear reactivity for myogen in, a 
member of a family of master genes involved with myogenesis. 

The large majoriry of undifferentiated thyroid carcinomas do not arise de novo but rather 
as a result of dediJferentiation of a preexistent neoplasm having a better differentiated 
appearance. As such, they constitute an excellent model for the study of tumor 
progression. The most common antecedent tumor is papillary carcinoma, but any other 
carcinoma arising from follicular cells may be present, including follicular carcinoma, 
HOrthle c.eJJ carcinoma and - as in the Seminar case - poorly differentiated carcinoma. 
On occasions, one sees well-differentiated, poorly-differentiated and undifferentiated 
carcinoma in the same section. The interphase between these various components is 
usually sharp, but sometimes there is a gradual transition between them. 

The morphologic spectrum included under the definition of undifferentiated carcinoma is 
very wide, probably too encompassing from a clinico-pathologic standpoint. Thus, it 
includes tumors with a solid pattern of growth but an unrnistakably epithelial appearance 
(equivalent, let's say, to a large cell undifferentiated carcinoma of the lung), tumors with 
squamous differentiation (which in any other organ would have been called squamous 
cell carcinomas), and tumors with the phenotypical features of one or another of the soft 
tissue sarcomas, the latter being the situation in the Seminar case. The approach is 
somewhat analogous to that we employ in the breast, in which a similarly wide array of 
tumors is included under the designation metaplastic carcinoma. It seems to me that this 
is unsatisfactory both on conceptual and practical grounds. It has become increasingly 
obvious that the natural history of tumors and their response to therapy is largely 
dependent on their phenotype, regard less of their presumed histogenesis. Thus, a thyroid 
neoplasm with the morphologic and immunohistochemical features of angiosarcoma will 
behave in the way expected of this tumor type whether it is truly of endothelial origin or 
whether it represents an "angiosarcomatoid" carcinoma. As David Page has pointed out, 
the same rule applies to the breast. Thus, a neoplasm of this organ having the appearance 
of a low-grade fibrosarcoma or fibromatosis will behave as the homonymous lesions of 
soft tissue, even if sophisticated immunohistochemical or other studies were to suggest 
that the tumor in question is of epithelial nature. ln summary, phenotype rather than cell 
of origin drives behavior. Dr. Page mentioned at one of his conferences on the subject 
that - in order to drive the point home- he has installed a sign in the. Resident's room of 
his institution that reads, "lt is the phenotype, stupid!" 

The phenomenon of dedifferentiation in thyroid carcinoma can present in a variety of 
guises. It may be present in the initial specimen, as is the case in the Seminar example. 



It can occur only after one or several recurrences of a well-differentiated neoplasm. [t 
can develop at a metastatic site (such as lymph node or lung) whereas the primary tumor 
remains well-differentiated. Finally, an undifferentiated carcinoma within the thyroid 
may be accompanied by metastases of the well-differentiated component that preceded it. 
Fortunately, only a small minority of papillary thyroid carcinomas undergo 
dedifferentiation, the number being too small to influence the therapy for this tumor type. 
The interesting suggestion has been made that papillary carcinomas lacking RET 
oncogene activation have a greater tendency to undergo dedifferentiation. 

Among the immunomarkers that can be employed in an attempt to demonstrate the 
epithelial and specifically follicular cell nature of an undifferentiated thyroid carcinoma, 
thyroglobulin is probably the least useful. We have found it positive in an exceedingly 
small number of cases. Better results may be obtainable \\-;th TTF-1 (thyroid 
transcription factor-!), judging fron;t the fact that we had positive stains for this marker in 
two of the last 5 cases of undifferentiated carcinomas we examined (but not in the 
undifferentiated component of the Seminar case). 

The presence of skeletal muscle differentiation in this tumor should remind us of the fact 
that the majority of malignant tumors exhibiting skeletal muscle differentiation are not 
rhabdomyosarcomas but rather examples of divergent differentiation in other tumor 
types. The list of tumors in which such phenomenon can occur is impressive indeed, as 
Table I demonstrates. We have recently encountered three cases of small round cell 
neuroendocrine carcinomas with skeletal muscle differentiation. A summary of the main 
feamres of these cases as well as those already reported in the literature is provided in 
Table 2. 

Because of the above facts, some definite diagnostic considerations would be fonnulated 
in specific circumstances. For instance, a pleomorphic tumor ~ith skeletal muscle 
differentiation in the adult uterus is likely to be a malignant mixed mullerian tumor, a 
tumor involving a major nerve with a similar differentiation is probably a malignant 
peripheral nerve sheath tumor (so-called Triton mmor), a tumor in an adult organ such as 
a lung or gallbladder is likely to be a sarcomatoid carcinoma/carcinosarcoma, and a 
tumor in the retroperitoneum of an elderly patient will probably turn out to be an example 
of divergent differentiation in an originally weU-differentiated liposarcoma (atypical 
lipomatous tumor). Obviously, these cases require a thorough sampling of the tumor 
tissue surrounding the rhabdomyosarcomatous component (which, in the case of well
differentiated liposarcoma, may look grossly like rather unremarkable adipose tissue). 



GERM CELL TUMORS 
Ovarian, testicular, and extragonadal teratomas 
Ovarian dysgerminoma 
Typical and spermatocytic testicular seminoma 

"BLASTOMAS" 
Nephroblastoma (Wilms tumor) 
Pulmonacy blastoma 
PleuropulmonarY blastoma 
Hepatoblastoma 

ADULT EPITHEUAL TUMORS (including so-called sar comatoid car cinoma and carcinosarcoma) 
Carcinoma of lacynx 
Carcinoma oflung 
Carcinoma of esophagus 
Carcinoma of stomach 
Carcinoma of small bowel 
Carcinoma of gallbladder 
Carcinoma of breast 
Carcinoma of prostate 

o+ Carcinoma of thyroid (exemplified by the Seminar case) 
Malignant mixed mullerian tumor 
Thymoma and thymic carcinoma 
Intranasal benign mixed tumor 
Teratocarcinosarcoma (teratoid carcinosarcoma) of nasal cavity and paranasal sinuses 

ADULT MESENCHYMAL TUMORS 
Leiomyoma and leiomyosarcoma 
Benign and malignant mescnchymoma 
Benign and malignant peripheral nerve sheath tumor (Triton tumor) 
Dedifferentiated liposarcoma 
Dedifferentiated chondrosarcoma 

SPECIALIZED STROMAL TUMORS 
Endometrial stromal tumor of female genital tract 
Adenosarcoma of female genital tract 
Phylloides tumor of breast 
Sertoli-Leydig cell tumor of ovary 

i'(EURALINEUROEPITHELIAL TUMORS 
Cerebral medul\oepithel ioma and primitive neurocctodennal tumor 
Medulloblastoma ("mcdullomyoblastoma") 
Gliosarcoma ("gliomyosarcoma") 
Intraocular medulloepithelioma 
Ganglioneuroma and ganglioneuroblastoma 
Olfactocy neuroblastoma 
Eetomesenchymoma 

EUROENDOCRINE CARCfNOMAS 
Sec Table 2 

TABLE 1 Tumor types other than rhabdomyomas and rhabdomyosarcomas in which a skeletal 
muscle component bas been described. Some of these tumors may also exhibit neural/ 
neuroendocrine differentiation. 



CASE AGE& LOCATION REPORTED MAIN 
SEX DIAGNOSIS PATHOLOGIC 

FEATURES 

Dikman et al 44M Small bowel Enteroblastoma Epithelial component with 
1973 (excluded segment trabecular pauem suggestive of 

in pt. with Crohn carcinoid, admixed with 
disease) sarcomatoid component with 

"embryonal rhabdomyoblasts" 

Ferreiro et al 57M Pancreas Malignant isle t cell rumor Typical appearance of islet cell 
( t989) with rhabdomyosarcomatous tumor, admixed with nreus with 

differentiation small cell carcinoma nppcarance 
and focus of rhabdomyoblasts 

Doglioni et al 58M Larynx Laryngeal carcinoma Small cell carcinoma admixed 
(1990) showing multidirectional with squamous cell carcinoma, 

epithelial neuroendocrine chondrosarcoma and 
and sarcomatous dlabdomyosarcoma 
differentiation 

Rainosck et al 52 F Lung Sarcomatoid carcinoma Predominantly 
(1994) rhabdomyosarcomatous tumor, 

admixed with atypical carcinoid 

Roncaroli et al 71 F Anorectal junction Sarcomatoid carcinoma wiih Predominant component with 
(1995) neuroendocrine and features of alveolar 

rhabdomyoblastic features rhabdomyosarcoma, admixed 
with high-grade neuroendocrine 
carcinoma 

Eusebi et al, 77M Skin and Small cell neuroendocrine 
Case I (1999) subcutaneous carcinoma consis.tent with 

tissue of bunock Merkel cell carcinoma, admixed 
with rbabdomyoblasts 

Eusebi et al, 70 F Nasal cavity Small cell neuroendocrine 
Case 2 (1999) carcinoma, admixed with 

rhabdomyoblasts 

Eusebi et al, 75M Bladder Small cell neuroendocrine 
Case J ( 1999) carcinoma, admixed with 

rhabdomyoblasts; ill situ 
carcinoma in the overlying 
mucosa 

TABLE 2 Cases of neuroendocrine carcinoma with rhabdomyoblast1c component. 
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DIAGNOSIS: 

CASE 13A: TYPE A 
CASE 13B: TYPE Bl 

CASES 13 AND 14 

CASE 14: TYPE C (THYMIC CARCINOMA) 

IDSTORIES: 

CASE 13A: Tllis 74-year-old female, a heavy smoker, presented with complaints of 
substernal che,st pain, and a cough productive of bloody sputum. Chest x-ray revealed a 
mass in the superior mediastinum. A mediastinoscopy specimen consisted of a 4.5 x 3.5 
x 2.5 em ovoid, well-encapsulated mass of finn, homqgeneous light yellow-brown tissue 
(Contributed by Dr. Eva Wasef.) 

CASE l3B: After seven years of chest and rib pain, this 61 -year-old Black female 
developed difficulty breathing and dysphasia for both solids and liquids. A chest X"ray 
revealed a 9.0 x 7.0 x 6.0 em anterior mediastinal mass. At surgery, the tumor appeared 
Ot be invading the lung pleura, and possibly parenchyma. The 16.0 X 0.5 X 0.5 em 
specimen was an apparently encapsulated, irregular, lobulated, pink-tan and brown mass 
with multiple hemorrhagic mass with well-circumscribed areas Separated by fibrous 
septa (Contributed by Dr. Milton Bassis.) 

CASE 14: This 69-year old female presented with a five month history of interscapular 
pain and increased shormess of breath on exercise. A thoracic CT scan revealed an 8.0 x 
8.0 x 6.0 em anterior mediastinal mass. A venogram showed complete obstruction of the 
left subclavian vein at the level of the axilla At surgery, the mass involved the 
irmominate vein, the pericardium, phrenic nerve, and tip of the lung. The 405 gram, 18.0 
x 12.0 x 6.5 em specimen contained a 10.0 x 6.5 x 9.5 em well-circumscribed, nodular, 
homogenously gray-whlte, firm tumor. (Contributed by Dr. Raymond Lesonsky.) 

DISCUSSION: 

Sections from Case l3A show a solid neoplasm predominantly composed of oval-to
spindle cells. In. some areas the spindling is so prominent as to simulate a mesenchymal 
lesion, but in most others the cells are plumper, betraying their epithelial nature. This is 
particularly true in areas where the tumor cells are arranged in the form of gland-like 
formations resulting in an almost cribrifonn appearance. The tumor is surrounded by a 
thick iibrohyaline capsule, whlch is focally infiltrated by the tumor cells. At the interface 
between the capsule and the tumor, there· are large cpllections of foamy macrophages. 
Lymphocytes are few and far between. Immunohistochemically, there was strong 
positivity for AE1/AE3 but not for Cam 5.2. There \vas also an unexpected positivity in 



many of the spindle neoplastic cells for CD99 (0 13). Stains for chromogranin, 
synaptophysin and CDS were negative. 

Sections from Case 13B show a neoplasm composed of plump cells with vesicular, 
irregularly-shaped nuclei, relatively abundant very pale cytoplasm, and ill-defined cell 
margins. These cells are surrounded and outnumbered by small non-neoplastic 
lymphocytes. Sharply-outlined fibrous strands incompletely divide the tumor into 
lobules. Some of the tumor cells have prominent sharply-outlined eosinophilic nucleoli. 
A few tumor islands show a great predominance of the neoplastic cells over the 
lymphocytes. The tumor is well circumscribed, but a capsule is difficult to discern. 

Immunohistochemically, the tumor cells were positive for AEI/AE3 (with a "dendritic" 
pattern) but not for Cam 5.2. They were also negative for synaptophysin and 
chromogranin. 013 stained strongly the non neoplastic lymphocytes, some of which 
were also stained for CDS. 

Sections from Case 14 show a malignant epithelial neoplasm growing in well defined 
anastomosing nests separated by wide fibrous bands which are infiltrated by lymphocytes 
and plasma cells. The tumor cells have large vesicular nuclei exlubiting a rather 
prominent degree of pleomorphism. The nucleoli are large, eosinophilic, and sharply 
outlined, some of them simulating viral inclusion bodies. Mitotic activity is moderate. 
There are hardly any lymphocytes within the tumor nests. There are, instead, many 
lymphocytes and mature plasma cells in the fibrous septae. Focally, the fibrosis is more 
pronounced, and the ratio between fibrous stroma and tumor cells is in favor of the 
fom1er. There are not intercellular bridges or squamous pearls. The tumor is clearly 
invasive at the periphery, with entrapment of vessels and nerves. Some of the tttmor 
nests show areas of cystic degeneration containing a grumous material. 

lmmunohistochemically, the tumor cells are strongly positive for AEl/AE3 and less so 
for Cam 5.2. This staining is sharply outlined and lacks a "dendritic" pattern. The tumor 
cells are also positive for CDS. CD99 (013) is negative both in the neoplastic epithelial 
cells and in the non-neoplastic lymphocytes. 

These three cases represent various expression of thymic epithelial neoplasms and were 
grouped in order to discuss their classification, as proposed in the recently published 
WHO monograph on the subject. What follows is a verbatim quotation from that 
publication, prepared by the presenter of this Seminar with the collaboration of Dr. Leslie 
Sobin at the A.F .I.P. and pathologists in 8 countries. 

The term thymoma, formerly used to designate a large variety of histologically unrelated 
tumours involving the thymus, is now restricted to neoplasms arising from-or 
differentiating towards-thymic epithelial cells, regardless of the presence and relative 
number of non-neoplastic lymphocytes. Although in a generic sense all thymic 
epithe!Jal neoplasms could be designated as thymomas, it has been customary to 
restrict this term to those neoplasms showing no overt atypia of the epithelial 
component, and to classify the others as thymic carcinomas (see 1.2) 



The classification of thymomas (by themselves and in relation to thymic carcinomas) 
has been and remains a source of debate. No consensus has been reached on how to 
best subdivide these tumours and what terms to be used for these subtypes. However, 
some general principles and conclusions have emerged from the various classification 
schemes proposed over the years. 

Historically, there have been two separate approaches to the evaluation and s ubdivision 
of thymomas. One has been based on the presence and degree of contiguous invasion, 
and the absence or presence of implants, lymph node metastases, or distant 
metastases, and therefore has incorporated the criteria of a staging system. The other 
approach has been promulgated on the basis of the cytoarchitectural features of the 
tumor independently from the presence and degree of invasiveness. A definite 
correlation exists among the two approaches, in that some tumour subtypes are more 
likely to be invasive (and therefore clinically more aggressive) than others. However, it 
is important to realize that the two evaluations should be done independently, and that 
the one based on the invasive/metastasizing properties of the tumour relates more 
closely to recurrence and outcome than the one based on cytoarchitectural features, to 
the point of markedly reducing the independent prognostic value of the latter. It should 
be acknowledged that this remains a controversial issue and that additional studies will 
be necessary to settle it. 

According to the first scheme, thymomas are divided irrespective of cytoarchitectural 
type into the following categories: 

Encapsulated 

A thymoma completely surrounded by a fibrous capsule of uarying thickness which is not 
infiltrated by tumour growth. 
Thymic tumors that infiltrate into but not through the capsule still belong into this 
category 

Minimally invasive 

A thymoma surrounded by a capsule which is focally infiltrated by tumour growth, or 
which inuades the mediastinal fat. 
The capsular invasion needs to be complete in order for the tumour to be placed into 
this category. Minimally invasive thymomas are usually identifiable as such only after 
microscopic examination, inasmuch as they generally appear to the surgeon 
indistinguishable from encapsulated thymomas at the time of excision. 

Widely invasive 

A thymoma spreading by direct extension into adjacent structures such as pericardium, 
large vessels, or lung. 

This type of thymoma usually appears invasive to the surgeon a t the time of excision, 
which may be incomplete as a result. 

In addition to the above s ubdivision, which is dependent upon the presence and degree 
of contiguous tumour spread, the following features of thymoma should be listed in the 
diagnosis whenever present: 

With implants 



A thymoma in which tumour rtodules separate from the main mass are found on the 
pericardia! or pleural surface. 

These implants tend to be small and multiple, and th eir microscopic appearance is 
usually but not always similar to that of the parent tumour. 

With lymph node metastases 

A thymoma that irwolues one or more lymph nodes anatomically separate from the main 
mass. 

This excludes direct extension into the node by the tumour. The nodes most commonly 
involved by metastatic thymoma are mediastinal and supraclavicular. It is a rare event 
even in long-standing cases, but exceptionally it represents the frrst clinical 
manifestation of the tumour. 

With distant metastases 

A thymoma accompanied by embolic metastases to a distant site. 

This excludes metastases to lymph nodes and direct extension into any organ. The 
sites most commonly involved by embolic metastases are lung, liver, and skeletal 
system. 

It may appear peculiar for a *histological • classification to include criteria such as 
implants or metastases. We feel that this decision is justified because these criteria 
impact on whether a thymoma is regarded as benign or malignant, in a fashion similar 
to that used for tumours such as meningioma or paraganglioma. Since these features 
do not have an equivalent significance in thymic carcinomas (which are malignant by 
definition), they are listed only for the thymomas, even if their occurrence is obviously of 
prognostic importance also in thymic carcinomas. 

In conventional classification schemes, encapsulated thymomas lacking implants, 
lymph node metastases, or distant metastases are regarded as benign, whereas all other 
combinations are viewed as m.aligTUU11 (sometimes designated as type I malignant 
thymomas to distinguish them from thymic carcinomas, designated in the same scheme 
as type /!malignant thymomas). Whereas there is no question that thymomas that are 
widely invasive andjor that are accompanied by implants, lymph node metastases, or 
distant metastases are to be regarded as malignant on c.linical grounds, it is not so 
apparent that th e minimally invasive tumours deserve that appellation, particularly in 
view of the fact that in multilobated tumours, it is often difficult to decide whether 
"minimal invasion• is present or not. 

When evaluating the possibility of thymoma implants being present, it should be 
remembered that thymomas can develop in ectopic locations outside the anterosuperior 
mediastinum, including other portions of the mediastinum, pulmonary hilum, pleura, 
and neck. 

••• 

As already stated, the second approach has been to evaluate these tumours on the 
combined basis of the morphology of the neoplastic epithelial cells (spindle, plump, etc.) 
and the relative number of these cells vis-a-vis the non-neoplastic lymphocytic 
component. Some classifications have used a purely descriptive terminology (e.g., 



predominately spindle cell, predominantly lymphocytic, etc.), whereas others have 
included terms derived from perceived morphologic and "functional" analogies between 
the various patterns of thymoma and the various compartments of the normal thymus. 
Since the presence of a bonafide ~orrespondence between a certain thymoma 
morphology and a given anatomic compartment of the normal thymus (e.g., between a 
so-called medullary thymoma and normal thymic medulla) has yet to be convincingly 
demonstra~ed, the terminology here chosen is a non-committal one based on a 
combination of letters and numbers. It is not proposed as a new classification, but 
mainly to facilitate comparison among the many terms and classification schemes that 
have been offered over the years. It may not be as intuitive as any of those previous 
schemes, but it will avoid the introduction or perpetuation of possibly inaccurate or at 
least unproven notions. It is based on the following major criteria: 

1) There are two major types of thymoma depending on whether the · neoplastic 
epithelial cells and their nuclei have a spindle/ oval shape (here designated as Type 
A), or whether these cells have a c!_endritic or pluinp ("epithelioid") appearance (here 
designated as Type B). Tumours combining these two morphologies are designated 
as TypeAB. 

2) Type B thymomas are further subdivided on the basis of the proportional increase 
(in relation to the lymphocytes) and emergence of atypia of the neoplastic epithelial 
cells into three subtypes, respectively designated as 81, B2, and B3. 

Thymic carcinomas remain named as such, although when viewed within the spectrum 
of thymic epithelial tumou rs (to which they certainly belong), they could be regarded as 
representing type C thymomas. 

Not unexpectedly, combinations of the above categories can occur within the same 
tumour. For those cases, a term such as combined thymoma can be used, followed by a 
listing of the various components and their relative amount. 

The re·ader may associate the various letters here proposed with the various tumour 
patterns by mnemonically assuming that. A stands fo•r "atrophic" (i.e., the effete thymic 
cell of adult life), B for bioactive (i.e., the biologically active organ of the fetus and infant 
), and C for carcinoma. 

As a closing for this introductory section, the Colll.tlllttee wishe-s to stress again the 
importance of evaluating independently thymic epithelial tumours on the basis of their 
presence and degree of invasivene.ss (using staging ctiteria) and their cytoarchitectural 
feattires, and to use this combined approach to predict behavior. 

THYMIC EPITHELIAL TUMOURS 

l.l Thymoma 

l.Ll Type A Thymoma (spindle cell; medullary) 

A tumour composed of a population of neoplastic thymic epithelial cells having 
spindle/ oval shape, lacking nuclear atypia, and accompanied by few or no non-neoplastic 
lymphocytes. 

The appearance of this tumour can simulate that of a mesenchymal neoplasm, but the 
immunohistochemical and ultrastructural features are clearly those of an epithelial 
tissue. Rosette-like formations (without a central lumen), foci with a storiform pattern 



of growth and gland-like formations may be present, the latter often located within or 
immediately beneath the tumour capsule. The tumour cell nuclei have dispersed to 
coarse chromatin and inconspicuous nuclei. 

Most Type A thymomas are encapsulated, but some may invade the capsule, and a few 
have been seen extending into the lung. 

Type A thymomas have been traditionally designated spindle cell thymomas, but not all 
of the tumour cells have a spindle shape; some are oval, and on occasion these 
constitute the bulk of this tumour, while still maintaining the architectural features 
listed above. Type A thymoma has also been designated medullary thymoma, since its 
cells resemble spindle and oval shaped normal thymic medullary epithelia l cells at the 
ultrastructural level, and also because these tumours contain few if any immature T 
lymphocytes. However, one rarely if ever finds in this tumour an attempt at Hassall 
corpuscle formations. Actually, many of the features are more reminiscent of the cells 
seen in the atrophic thymus of adult life, some of which happen to be located in the 
subcapsular region. · 

There are exceptionally rare thymomas composed of spindle cells but exhibiting nuclear 
hyperchromasia, pleomorphism, mitotic activity and/or necrosis. It is not clear whether 
they should be regarded as atypical or poorly differentiated forms of Type A thymomas, 
as •spindle cell variants" of Type 83 thymomas, or as sarcomatoid (spindle cell) thymic 
carcinomas. Clues to their recognition include a prominent reticulin fiber network 
among individual tumour cells and a lack or paucity of palisading cells around 
perivascular spaces 

1. 1.2 Type AB Thymoma (mixed) 

A tumour in which foci having the features of type A thymoma are admixed with foci rich 
In lymplwcytes. 

The segregation of the two patterns can be sharp or indistinct, and there is a wide range 
in the relative amount of the two components. In particular, Type A areas can be 
extremely scanty. The neoplastic epithelial cells in the lymphocyte-rich areas tend to be 
plumper than those in the lymphocyte-poor foci, which can be easily misinterpreted as 
hypercellulat· fibrous septa. Any of the features described in Type A thymomas can be 
found in the homologous areas of the type AB tumours. Similarly, features usually 
absent in Type A thymomas (such as Hassall corpuscles} are also lacking in the Type A 
component of these tumours. 

The term "mixed" often applied to this tumour is meant by some to simply indicate a 
mixed population of epithelial cells and lymphocytes, and by others (in a more restricted 
and precise way) to highlight the admixture of foci resembling normal thymic medulla 
(the lymphocyte-poor areas) and normal thymic cortex (the lymphocyte-rich areas). The 
objections raised to the latter assumption in connection to type A thymomas also apply 
here. 

1.1.3 TYPe 81 thymoma (lymphocyte-rich; lymphocytic; predomina.ntly cortical; 
organoid) 

A tumour wltich resembles the nonnal functional thymus in that it combines large 
expanses having an appeara/l.Ce practically indistingu.isf\able from nonnal thymic cortex 
with areas resembling thymic medulla. 



The resemblance between this tumour type and the normal active thymus is such that 
the dist inction between the two may be impossible on high-power examination. This 
also applies to the neopla stic epithelial cells, the nuclei of which are vesicular, with 
distinct small nucleoli. The areas of "medullary differentiation• appear as lighter round 
foci that can simulate germinal centers. Occasionally, these are seen to contain a 
cluster of squamoid epithelial cells in their center, or fully developed Hassall corpuscles. 
Perivascular spa ces may be present, although as a rule they are not as numerous or 
well-developed as those seen in types 82 or B3 thymomas. In contrast with tbe 
situation with other thymoma types, most of the various terms that have been applied 
over the years to type B I th:rmomas are reasonably accurate: they certainly are 
lymphocyte-rich, they display striking organoid features in that they closely resemble the 
normal organ, and they are predominantly cortical, in that there is a predominance of 
areas resembling cortex over those resembling medu Ua. A less accurate term is 
lymphocytic thyml)ma, in that it implies a lymphocytic derivation for a tumour which
like all other thym omas-is of epithelial nature. Indeed, close inspection at high power 
will often reveal subtle abnormalities in the size and distribution of the epithelial cells, 
which- when more pronounced-results in a merging with those seen in type 82 
tumours. 

1.1.4 Type B2 thymoma (cortical) 

A tumour in which the neoplastic epitheHal compon.ent appears as scattered plump cells 
with uesicular nuclei and distinct nucleoli among a heavy population of lymphocytes. 
Perivascular spaces are common and sometimes very prominent. A perivascular 
arrangement of tumour cells resulting in a palisading effect may be seen. 

Type 82 thymoma resembles type 81 thymoma in its predominance of lymphocytes, but 
foci of medullary differentiation are less conspicuous or absent. Hassall corpuscles may 
be seen within these medullary foci, and therefore their presence does not necessarily 
place a thymoma into the 'rype 81 category. 

The epithelial cells of type 82 thymomas are more n umerous than in the Type Bl 
tumour and have a more obvious neoplastic appearance by virtue of their enlarged 
vesicular nuclei and conspicuous nucleolL The cytoplasm tends to be abundant and 
the shape of the cells round or polygonal, this feature having led to the alternative 
designation {large] polygonal cell thymoma. Sometimes, these cells arrange themselves 
in tight clusters. Some or most of the lymphocytes may have an immature appearance, 
manifested by enlarged nuclear size, open chromatin pattem , visible cytoplasm, and 
mitotic activity. 

Like 81 thymoma, type 82 thymoma is lymphocyte-rich, albeit to a lesser degree, this 
resulting in a mixed lymphocyte-epithelial pattern in some cases. This tumour is 
sometimes designated as cortical, but in reality it is not more so tban the type B 1 
tumour. Its differences with the former rather depend on the fact that it is a Jesser 
differentiated tumour, no longer able to recapitulate the cortico-medullary 
compartments of the normal thymus to the extent that Bl thymoma does, and 
exhibiting a morphologically and/ or numerically distinctly abnormal population of 
epithelia l cells. 

1.1.5 Type B3 thymoma (epithelial; atypical; squamoid; well-differentiated 
thymic carcinoma 

A type of thyml)ma predominant.ly composed of epithelial cells hauing a round or 
polygonal shape and exhibiting no or mild atypia. They are admixed with a minor 



component of lymphocytes, resulting in a sheet-like growth of the neoplastic epithelial 
cells .. 

Type B3 thymoma shares with type A thymoma a predominantly or almost exclusively 
epithelial composition, but differs from it by the fact that the shape of the cell is round 
or polygonal rather than spindle or oval. These cells may be either small and polygonal, 
with small round nuclei and inconspicuous nucleoli, or large, with nuclei and nucleoli 
resembling those of Type 82 thymomas. Any of the architectural features seen in the 
latter (such as perivascular spaces, and perivascular arrangement of tumour cells) can 
also be encountered in B3 thymomas. Squamoid or squamous foci are more common 
than in the latter. 

This thymoma type has been traditionally known as epithelial, a term which is accurate 
but somewhat misleading since it implies that the other types of thymoma are not. 
Another term that has been suggested for it is atypical, but this is also somewhat 
inaccurate in view of the fact that the degree of atypia present in it may not be greater 
than that seen in type B2 thymoma, from which it is distinguished primarily on the 
basis of the proportionally larger number of epithelial cells. A further proposal is that of 
well-differentiated thymic carcinoma, which is potentially confusing because of the fact 
that in most articles on the subject and in most classification schemes this tumour is 
included with the thymomas rather than 'vith the thymic carcinomas. Yet another 
proposal is that of squamoid thymoma because of the common presence of squamoid or 
squamous features in the tumour cells. However, this is neither a constant nor an 
exclusive feature of this tumour type. 

1.2 Thymic carcinoma (type C thymomat 

A thymic tumour exhibiting clear-cut cytologic a.typia and a set of cytoarchitectural 
features no longer specific t.o the thymus (as for types A, A B, and B thymomas), but rather 
analogous to those seen in carcinomas of other organs. bt contrast to thynwmas in the A 
and/ or 8 categories, type C thymomas (thymic carcinomas) lack immature lymphocytes; 
whatever lymphocytes may be present are mature and usually admixed with plasma 
cells. 

1.2.1 Epidermoid keratinizing (squamous cellt carcinoma 

A type of thymic carcinoma exhibiting clear-cut cytologic atypia and equally clear-cut 
evidence of squamous differentiation in routinely stained section, in the form of 
intercellular bridges and/ or squamous pearls. 

An architectural feature which constitutes an important diagnostic clue in the 
differential diagnosis with squamous cell carcinomas of other sites is the common 
presence of prominen t interconnected lobules separated by sharply delineated 
fibrohyaline bands infiltrated by inflammatory cells. Theoretically, these tumours could 
be graded microscopically following criteria analogous to those employed for squamous 
cell carcinomas in other sites, such as upper or lower respiratory tract. 

1.2.2 Epidermoid non-keratinizing carcinoma 

A tlJpe of thymic carcinoma composed of large epithelial cells exhibiting clear-cut cytologic 
atypia but lacking overt signs of keratinization in routinely stained sections. 

The overall a ppearance is similar to that of tumours in the previous category, but the 
lobulation is Jess developed or altogether absent. 



1.2.3 Lymphoeplthelloma·llke carcinoma 

A type of thymic carcinoma having motpho/ogic features indistinguishable from those of 
Iymphoepithe/ial ccucinoma of the upper respiratory tract (see WHO Histological T!Jping of 
'TUmours of the Upper Respiratory Tract and Ear). 

This rumour has a characteristic syncytial pattern of growth. The tumour cells have 
large nuclei with very prominent, sharply outlined nucleoli. There is a heavy 
inflammatory infiltrate, of predominantly lymphocytic nature, which may freely 
intermingle with the tumour cells or be grouped in small clusters. This tumour needs 
to be distinguished from germ cell tumours of both seminoma and embryonal 
carcinoma types. 

1.2.4 Sarcomatoid carcinoma (carcinosarcoma) 

A type of thymic carcinoma in which -part or all of the tumour resembles one of the types 
of soft tissue sarcoma. 

The tumour may be entirely composed of sarcoma-like areas , or these may be admixed 
with foci having a carcinomatous appearance (so-called carcinosarcoma). The tumour 
cells may be spindle-shaped or highly pleomorphic. Specific lines of mesenchymal 
differentiation may be encountered, such as skeletal muscle fibers or car tilage. 

1.2.5 Clear cell carcinoma 

A type of thymic carcinoma composed predominantly or exclusively of cells with optically 
clear cytoplasm. 

The pattern of growth is generally solid, and there is often marked nuclear atypia. The 
main differential diagnosis is \vith metastatic renal cell carcinoma. 

1.2.6 Basaloid carci.noma (Fig. 34) 

A type of thymic carcinoma composed of compact lobules of tumour cells exhibiting 
peripheral palisading and an overall basophilic staining pattern due to the high nucleo
cytoplasmic ratio and the absence of keratinization. 

This tumour often presents as a mural nodule in a thymic cyst. 

1.2.7 Mucoepidermoid carcinoma 

A type of thymic carcinoma having an appearance similar to that of mucoepidennoid 
carcinoma of major or minor salivary glands. 

Both the squamous and the mucin-producing components should be cytologically well· 
differentiated for a tumour to be placed into this category. A component of 
"inte.nnecliate• cells is also usually present. 

In agreement with the policy followed in other organs (such as lung), carcinomas 
containing poorly differential squamous and glandular elements should be called 
adenosquamous carcinomas rather than mucoepidermoid carcinomas. Such tumours 
probably exist in the thymu s, but have not been yet properly characterized. 



1.2.8 Papillary carcinome, 

A type of thymic carcinoma growing in a papillary fashio:n. This may be aCCOmPanied by 
psammoma body fornu:ztion, resulting in a marked similarity with papillary carcinoma of 
the thyroid gland. 

Some of the examples of this exceptionally rare type of thymic carcinoma are seen 
merging with type A thymoma, suggesting an origin from the latter. 

1.2.9 Undifferentiated carcinoma 

A type of thymic carcinoma growing in a solid undifferentiated fashion but without 
exhibiting sarcomatoid (spindle cell or pleomorphic) features. 

The diagnosis of this exceptionally rare type of thymic carcinoma is always one of 
exclusion, and it usually requires confirmation of its epithelial nature through 
immunohistochemical and/ or ultrastructural evaltaation. 
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Case 15 

DIAGNOSIS: THYMUS - LARGE CELL LYMPHOMA (B CELL 
TYPE) 

HISTORY: 

A 31-year-old male was admitted for severe anterior left chest pain, radiating to the left 
arm. Chest x-ny and CT scan revealed a mediastinal mass. The 148 gram mass was 9 x 
9 x 6 em roughly ovoid, slightly nodular and apparently encapsulated. The cut surface 
was slightly lobular, pale yellow-brown with areas of apparent necrosis and a 2.0 en 
diameter multiloculated cystic area. (Contributed by Dr. E. Dubose Dent.) 

DISCUSSION: 

Sections show a malignant tumor composed of large cells arranged in a vaguely nodular 
fashion separated by fibrous strands. The interface between the tumor nodules and these 
fibrous strands is rather indistinct The tumor cells have large pleomorphic nuclei, many 
of them indented and lcidney-shaped. The prominent nucleoli are irregularly shaped and 
basophilic. Some binucleated cell fonns are present. The cytoplasm is pale, 
amphophilic, and finely granular. Some of the cells appear to be lying in lacunae. 
Occasional "mummified" forms are noted. Numerous small lymphocytes are present, 
some intimately admixed with the tumor cells and others in the fibrous strands. The 
neoplasm is infiltrating the mediastinal fat. 

Jmmunohistochemically, the large tumor cells are positive for CD45 and CD20, and 
negative for CD3, CD15 and CD30. The CD3 stain is positive in most of the small 
lymphocytes. 

This case is a typical example of large cell lymphoma of the thymus, a tumor probably 
arising from indigenous B cells of this organ and often accompanied by a moderate to 
marked degree of sclerosis. Judging from my consultation practice, there is no 
mediastinal twnor that causes so many interpretative problems and is the source of so 
many misdiagnoses as the one here discussed. The compartmentalization of tbe tumor 
cells in nests may give rise to an erroneous diagnosis of seminoma (genninoma), 
paraganglioma or thymic carcinoid tumor. The clear appearance of the cytoplasm (an 
a1tifact of formal in fixation) may further accent11ate tbe s imilarity with seminoma. The 
fibrous banding and the small lymphocytic infiltration (often in the fonn of perivascular 
cuffs) may induce a mistaken diagnosis of thymoma or thymic carcinoma. The spindling 
of tumor cells (probably induced by the dense fibrosis) is yet another source of confusion. 
Finally, the presence of entrapped thymic epithelial cells (sometimes exhibi ting reactive 
hyperplastic changes) may lead to a mistaken interpretation of the lesion as epithelial. 



Most large cell lymphomas of the thymus are seen in young adult females. At the time of 
diagnosis they have often extended outside the thymus into the mediastinal fat and 
beyond. Interestingly, there is a tendency for the recurrences to be located in the kidney. 

The immw10phenotype of these tumors is that of B cells i.n the overwhelming majority of 
cases. We have seen five examples of a thymic neoplasm in which foci which were 
typical of large cell lymphoma of B cell type were admixed with foci typical of nodular 
sc lerosis Hodgkin disease, their immunohistochemical profiles reflecting the two distinct 
morphologic patterns. Although at present these lesions would fall into a designation of 
"composite" lymphomas, it is difficult to escape form the suspicion that this occurrence is 
a c lue to the close histogenetic relationship of the-se two lymphoma types, which is also 
suggested by the many clinical and morphologic features they may share: pred ilection 
for young adult females; induction of stromal fibrosis; multinodular appearance on low 
power examination; entrapment of t~!ymic epithelium, often accompanied by focal 
hyperplastic changes; and occurrence of " lacunar" and "murnmified" tumor cells. One 
secondary feature, whicll is much more common in Hodgkin's disease than in large cell 
lymphoma, is the development of multilocular cystic changes in the non-neoplastic 
thymus. This is probab ly due to the fact that Hodgkin 's disease is accompanied by a 
greater (and perhaps different) population o f non-neoplastic lymphocytes than large cell 
lymphoma, being that in all likelihood it is the non-neoplastic lymphocytes rather than 
the tumor cells that arc responsible for the change. 

Although thymic large cell lymphoma may be accompa.11ied by necrosis, it is rare for this 
to involve the entire tumor. In our experience, the large majority of mediastinal 
neoplasms that are found to be totally necrotic at the time of excision are either type B I 
(lymphocyte-rich) thymomas or lymphoblastic lymphomas. The differential diagnosis 
may be difficult or impossible. However, one should favor the diagnosis of thymoma if 
the patient is an adult and the tumor is encapsulated, and that of lymphoblastic lymphoma 
if the patient is a child or adolescent and the tumor is invasive. We have found that 
immuno-markers sometimes are retained in the necrotic area to a surprising extent. This 
is particularly true of keratin stains, which in the case of thymoma may reveal the 
widespread "dendritic" pattern that is characteristic o f this tumor type. 
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Case 1 

Casc2 

Case3 

Case 4 

CaseS 

Case6 

LEGEND FOR FIGURES 

Malignant melanoma metastatic to ovary. a, low-power view showing 
follicle-like formations in a predominantly solid tumor. This appearance 
can be confused with that of adult or juvenile granulosa cell tumor; b, 
medium-power view showing medium-sized tumor cells with occasional 
giant forms growing in a solid and folliculoid fashion; c, high-power view 
showing abundant eosinophilic cytoplasm and eosinophilic nuclei. The 
cells are separated by edema fluid. 

Alveolar soft part sarcoma. a, alveolar formations separated by thin 
fibrovascular septa are seen; b, medium-power view showing alveolar 
formations resulting from lack of cohesiveness of the tumor cells; c, high
power view showing large size of the tumor cells, prominence of the 
vesicular nuclei, hug& basophilic nuclei, and clumpy eosinophilic 
cytoplasmic material. 

Adamantinoma of long bone. a, low-power view showing an irregularly 
shaped nest of tumor cells surrounded by cellular fibrous stroma; b, 
medium-power view showing sharp separation between the two 
components; c, high-power view showing the spindle shape of the tumor 
cells and the fibrillary quality of the eosinophilic cytoplasm. 

GIST of stomach. a, low-power view showing intersecting fascicles of 
tumor cells; b, medium-power view showing a scattering of lymphocytes 
among the neoplastic elements; c, high-power view showing the elongated 
shape of the cells when cut longitudinally. The cytoplasm is eosinophilic 
and fibrillary. 

Follicular dendritic cell tumor. a, low-power view showing the 
interfollicular distribution of the neoplasm; b, medium power view 
showing the vesicular nuclei of the tumor cells, which are surrounded and 
infi ltrated by lymphocytes; c, high-power view showing a moderate 
amount of pleomorphism of the tumor cells and the intimate relationship 
they have with the non-neoplastic lymphocytes. 

So-called malignant fibrous histiocytoma. a , low-power view showing a 
vaguely vesicular arrangement and marked degree of pleomorphism; b, the 
pleomorphism of the tumor cells is more evident, with presence of giant 
forms; c, huge bizarre nuclei with prominent nucleoli, some of them having 
the appearance of viral-like inclusions. 



Case7 

CaseS 

Case 9 

Case 10 

Case 11 

Case 12 

Small cell neuroendocrine carcinoma of the cervix. a, low-power view 
showing nests of tumor cells separated by fibrous strands infiltrated by 
inflammatory cells and extravasated red blood cells; b, medium-power 
view showing prominent nesting of the tumor cells; c, high-power view 
showing clumpy chromatin, combination of oval and spindle nuclei, 
moderate amount of cytoplasm, and poorly defmed cell membranes. 

Desmoplastic small cell tumor, a, low-power view showing nests of 
tumor cells separated by abundant stroma; b, medium-power view 
emphasizing the sharp segregation between the two components; c, high
power view showing the small size of the hyperchromatic nuclei and the 
scanty amount of cytoplasm. 

Synovial sarcoma. All three photographs show a dual pattern composed 
of glandular structures lined by cuboidal cells separated by a spindle cell 
component ofmesenchyfual appearance. 

Pseudomyxoma peritonei. a, low-power view showing glands partially 
lined by mucin-producing epithelium. Some of the mucin has infiltrated 
into the stroma; b, medium-power view showing the well-differentiated 
nature of the epithelium, and the fact that the mucin is dissecting the 
epithelium from the stroma; c, high-power view showing the columnar 
shape of the epithelium, the basal location of the nuclei, and the abundant 
mucinous production. 

Papillary carcinoma, follicular oncocytic varian t. a, low-power view 
showing the well-circumscribed nature of the tumor and the predominantly 
trabecular pattern of growth; b, medium-power view showing an area of 
follicular growth. Notice the eosinophilic staining quality of the colloid 
and the reabsorption vacuoles. c, medium-power view emphasizing the 
presence of sharply outlined fibrous hyaline bands; d, high-power view 
showing follicular nuclei with irregularities of contours, occasional grooves 
and pseudoinclusions. 

Poorly differentiated and anaplastic thyroid carcinoma. a, low-power 
view showing the interface between the poorly differentiated and the 
anaplastic components; b, the poorly differentiated component shows an 
ill-defined nesting pattern and an epithelioid appearance of the tumor cells, 
with occasional follicle formation; c, anaplastic component with a spindle 
cell sarcoma-like appearance. 



Case 13 

Case 14 

Case 15 

Type A (spindle, medullary) thymoma. Aa, low-power view showing a 
thick capsule surrounding the tumor; Ab, medium power view showing 
occasionally gland-like formations in the solid neoplasm; Ac, on high
power, the tumor cells have oval-to-spindle nuclei and a scattering of 
lymphocytes. 

Type B (mixed, cortical) thymoma. Ba, low-power view showing the 
lobulated architecture of the tumor; Bb, on medium power there is an 
alternation of light areas containing the neoplastic epithelial cells and dark 
areas corresponding to the small non-neoplastic lymphocytes; Be, high
power view showing the vesicular appearance of the nuclei, the prominent 
nucleoli, and the abundant cytoplasm in the neoplastic epithelial cells. 

Thymic carcinoma (Type C thymoma). a, low-power view showing the 
lobulated appearance of the tumor. Notice the wide fibrous bands 
inflltrated by lymphocytes; b, medium-power view showing some degree 
of pleomorphism in the neoplastic cells and the sharp segregation from the 
fibrous strands; c, high-power view showing the squamoid character of the 
tumor and the presence of huge nuclei with prominent nucleoli. 

Large cell lymphoma of the thymus. a, low-power view showing tumor 
nodules with a small round contour; b, medium-power view sho\ving a 
predominance of large tumor cells with a scattering of lymphocytes; c, 
high-power view of the tumor showing pleomorphic nuclei with marked 
irregularities. Many of the nuclei are lobulated. 






















