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CALIFORNIA TUMOR TISSUE REGISTRY 

SEVENTY-FIRST SEMI-ANNUAL SLIDE SEMINAR 

ON 
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ASSOCIATE PROFESSOR OF PATHOLOGY 

DIVISION OF SURGICAL PATHOLOGY, 
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LONG BEACH, CALIFORNIA 

SUNDAY- JUNE 7, 1981 
9:00 A.M. - 4:30 P.M. 

REGISTRATION: 7:30 A.M. 
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Please bring your protocoL but do not bring s1ides or microscopes 
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CONTRIBUTOR: Roy L. Byrnes, M. D. JUNE 7, 1981 CASE ] 
South Laguna, California 

TISSUE FROM: Muscle, proximal right forearm ACCESSION NO. 23917 

CLINICAL ABSTRACT: 

History: A 59 year old female had a long history of rheumatoid drthritis 
producing marked disability. Various crops of subcutaneous nodules near joints 
appeared and regressed over the years. She was receiving gold therapy. Over 
the past few months a mass had! appeared in the right forearm and enlarged. 

Physical Examination: An 8 x 13 em. mass deep to the proximal lateral 
flexor surface, of the right forearm was pa 1 pab 1 e. The mass appeared fixed to 
under1ying structures, but did not involve skin. No lymphadenopathy was pre
sent. Asi'de from multiple joint deformities, no other remarkable phisical find 
ings were present. 

Radiograph: An x-ray of the right forearm demonstrated a mass with density 
of fibrous tissue or muscle. 

SURGERY: (June 18, 1980) 

A large intramusclar mass was found in the right forearm. 

GROSS PATHOLOGY: 

The specimen consisted of roughly fusiform l,arge irregular mass of tumor 
partly invested by muscle weighin9 90 grams and measuring 105 x 55 x 47 mms. in 
overa1 1 dimension. On sectioning, a firm, rubbery grey-white glistening tumor 
process replaced most of the muscle except for a few fibers at the periphery. 

FOLLOW UP: 

The patient had done reasonably well unti1l March 1981 when she noted en
largement of the a xi 1l ary lymph nodes. A 25 gram, 6 x 45 x 25< mrn. a xi 11 ary 
lymph node was removed. 
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CONTRIBUTOR: Loren Ayres, M. D. JUNE 7, 1981 CASE 2 
Arcadia, California 

TISSUE FROM: Urethral area ACCESSION NO. 24109 

CLINICAL ABSTRACT: 

Historf: A 31 year old female noted sudden onset of swelling in the 
vaginal wal immediately adjacent to the urethra. 

SURGERY: (November 21, 1980) 

A mass loosely attached to the urethra was removed. 

GROSS PATHOLOGY: 

A 4.5 x 2.8 x 2.6 em. ovoid rubbery mass was submitted. On sectioning, 
the tumor had a pink-tan lobulated appearance with foci of pale yellow discol
oration. 

FOLLOW UP: 

As of March 1981 there is no evidence of recurrence. 
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CONTRIBUTION: John W. Callister~ M. D. JUNE 7, 1981 CASE 3 
Reno, Nevada 

I]SSUE FROM: Omentum ACCESSION NO. 23614 

CLINICAl ABSTRACT: 

History: This 46 year old female presented with an abdominal mass 
which became apparent after she went on a diet and lost weight. Past 
medi, ca 1 his tory was s i gni1 fica nt for a hysterectomy twe 1 ve years earl, i er, 
at which time three benign leiomyomata were examined microscopically. 

SURGERY: (October 3, 1979) 

A laparotomY revealed multiple omental cherry red, soft fleshy nodules, 
a 1arge right ovarian mass~ multiple tumor nodules in the right mesosalpinx 
and spotty tumor involvement of the peritoneum. A partial omentectomy, 
bilateral salpingo-oophorectomy, and resection of individual tumor nodules 
along the peritoneal surfaces and at one site adjacent to the sigmoid co1on 
were performed. 

GROSS PATHOLOGY: 

A11, tumor nodules were of similar appearance consisting of lobulated, 
rubbery and pink masses, measuring up to approximately HJ em. in diameter. 
The largest mass was received in fragments still attached to the surface of 
the right ovary which was of norma 1 size. On cross section the nodu1 es have 
a glistening! surface. Some nodules showed degenerative cystic change and 
hemorrhage. 

FOLLOW UP: 

In April of 1980 recurrent intra-abdomina1 tumor was detected with turoor 
present along the serosa of the small bowel, residual omentum, mesentery and 
pelvic wall. Local resection was undertaken. Three courses of chemotherapy 
were given post operatively. ln September of 1980 CAT scan showed tumor 
recurrence with compression of the bladder. As of April 22, 1981 the patient 
is still living but is doing poorly. Massive abdominal tumors are present. 
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CONTRIBUTOR; Cecelia M. Fenoglio, M. D. 
New York, New York 

JUNE 7~ 1981 CASE 4 

FISSUE FROM: Uterus. ACCESSION NO. 24180 

CLINICAl ABSIRACT: 

History: A 34 year old female with an enlarged uterus who underwent 
a hysterectomy. No other informa tion avai 1 able. 

CONTRIBUTOR: Cecelia M. Fenoglio, M. D. JUNE 7, 1981 CASE 7 
New York, New York 

TISSUE FROM: ACCESSION NO. 24178 

CLI NICAL ABSl RACT: 

History: A 24 year old femal'e presented with a large pelvic mass 
displac1ng the kidney and a bilateral pleural! effusion. Thoracentesis 
was done and the cell bl ock was interpreted as positive for malignant 
cells. The patient underwent an exploratory laparotomy and the mass was 
removed from the pel vi1c side mass. Several weeks later the patient under
went thoracotomy and removal of some pulmonary tissue. Glass slides are· 
from the pulmonary specimen. 
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CONTRIBUTOR: W. K. Bullock, M. D. 
Los Angeles, California 

TISSUE FROM: Uterus {Case 5) 
Breast (Case 6} 

CLINICAL ABSTRACT: 

JUNE 7, 1981 CASES 5 & 6 

ACCESSION NO. 23751 

History (case 5)= A 25 year old female developed acute lower abdominal 
pain. Physical examination disclosed a large pelvic tumor. Pregnancy test 
was negative. She had regular menses and had been on Ovral since marriage 
four months previously. She ga i ned seven pounds of weight in the previous 
roonth. 

SURGERY: 

A D&C was performed on October 27~ 1979 followed by a total abdominal 
hysterectomy on November 1, 1979. 

GROSS PATHOLOGY: (uterus) 

The uterus weighed 236 gm. and measured 10 em. cervix to fundus,, 6 em. 
between the horns and 4 em. across at the base. The uterine cavity measured 
8 em. in length and the serosal surface was smooth and g1istening. In the 
midportion of the fundus a hemorrhagic mass measuring up, to 7 em. was seen 
protruding into the uterine cavity. The tumor was not well circumscribed and 
invaded to three quarters depth of the myometrium. 

CLINICAL ABSTRACT: 

History (case 6) : 
breast mass was noted. 
formed. 

The patient did well until January of 1981 when a 
Aspiration cytology and bi~ opsy of the mass was per~ 

GROSS PATHOLOGY: (breast} 

The mass contained within the yellow lobulated breas.t fat measured 1.5 em. 
in diameter. It appeared cystic and hemorrhagic. 

FOLLOW UP: 

Patient has metastasis to the mediiastinum and she is being treated with 
chemotherapy on an out patient basis. 
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CONTRIBUTOR: A. l. KoehlerJ M. D. JUNE 7, 1981 CASE 8 
Pasadena, California 

TISSUE FROM: Pelvic peritoneum ACCESSION NO. 18324 

CLINICAL ABSTRACT: 

History: This 26 year old white female presented with a two month history 
of pelvic pain and dyspareunia, with occasional dysuria and 1ow-grade fever. 
Past medical hi1story was remarkable for a total abdominal hysterectomy, bilatera l 
salpingo-oophorectomy, appendectomy, and subtotal omentectomy in November of 
1969. A large ovarian cyst and multipl,e snm11er cystic structures on the omenturr 
and pelvic peritoneum were removed at that time. 

Physical Examimation: A 10 to 12 em. tender cystic mass was palpated pos
terior to the vaginal cuff. 

Radio graph: Upper GI, barium enema, and IVP were normal pre-operatively. 

SURGERY: {January 26, 1973) 

At laparotomy, the pelvic cavity was filled by multiple serous cysts, which 
surrounded a loop of sigmoid colon and the left ureter to the level of the pelvic 
brim. The liver and other abdominal organs were not grossly involved. Multiple 
biopsies were performed, and the entrapped viscera were freed. 

GROSS PATHOLOGY: 

The specimen consi1sted of numerous pieces of pale reddish tan tissue, to
gether forming a pile 6 x 4 x 2 em. One of the largest pieces of tissue was 
3 x 2 x 1.5 em. Mutltip1e grape-·like cysts were incorporated within what appear
ed to be fibromuscular tilssue withi'n each tissue fragment. Some of the cysts 
measured up to 1.5 em. in greatest dimension. 

FOLLOW UP: 

On October 15, 1973, the patient again underwent exploratory laparotomy, 
with excilsion of multiple serous cysts involving the pelvic region. That pro
cedure was followed by a course of cobalt therapy. As of January 22, 1980, 
there was no evidence of recurrent disease. 
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CONTRIBUTOR: Karen Cove, M. D. 
Michael O'Conne1, M. D. 
Los Angeles, California 

TISSUE FROM: Intra-abdominal 

CLINICAL ABSTRACT: 

JUNE 7, 1981 CASE 9 

ACCESSION NO. 23904 

Historl: A 14 year old female presented with a several months 1 complaint 
of abdomina pain and increasing abdominal girth. Laboratory data was within 
normal limits with the exception of SGOT of 170. Radiographic work up indi
cated a large abdominal mass which extrinsic to the bowel. spleen, liver and 
kidneys. 

SURGERY: (March 30 , 1980) 

An exploratory 1aparotomy revealed a 17 x 14 x 15 em. smooth sur-faced 
tumor that primarily involved the omentum with adhesion to the large bowel. 
Numerous small peritoneal implants and thickened pelvic ligaments were also 
seen. Excision of the mass and 37 em. of adhesed bowel and a splenectomy 
were performed. 

GROSS PATHOLOGY: 

The tumor was decribed as yellow-orange and of a gelatinous consistency. 
The tumor did not appear to infiltrate the segment of large bowe1 which was 
otherwise unremarkable. The spleen measured 13: x 8 x 4 em. and appeared nor
mal. 

FOLLOW UP: 

The patient was placed on a six mnth regimen of vincristine, cytoxan,, 
DTIC, adriamycin and SFU. The tumor recurred such that by March 18, 1981 it 
measured 15 em. in diameter. Radiation therapy is being considered. 
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CONTRIBUTOR: Meyer Zeiler. M. D. JUNE 7, 1981 CASE 10 
los Angeles, California 

TISSUE FROM; Right ovary ACCESSION NO. 23877 

CLINICAL ABSTRACT: 

History: A 40 year old gravida III, para III~ ab 0, had a spontaneous 
full term delivery on February 20, 1980 and returned April 7, 1980 for her 
6 weeks check up at which time a 10 x 15 em adnexal mass was felt. 

SURGERY: (April 28, 1980) 

A total abdominal hysterectomy and bilateral salpingo-oophorectomy was 
performed. 

GROSS PATHOLOGY: 

The right ovary showed a single cyst measuring 11 x 10 x 6 em. The cyst 
wall was smooth and translucent and 2 mm . thick. The cavity contained clear 
amber fluid. The lining was tan smooth and glistening. 

FOLLOW UP: 

Patient in good health as of January 21, 1981. 
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CONTRIBUTOR: Wallace E. Carroll, M. D. JUNE 7, 1981 CASE 11 
Santa Barbara, California 

TISSUE FROM: Left testicle ACCESSION NO. 24083 

CLINICAL ABSTRACT: 

History: This 46 year o1d male presented in January 1981 with a three 
week history of pain in the left testicle. A mass was palpated in the left 
testicle. 

A 1ymphangiogram was performed January 16, 1981 which showed discrete 
nodular filling defects in the 1eft iliac chain and the left peri-aortic ad
jacent to L2. 

SURGERY: (March 2, 1981) 

A left orchiectomy was performed. 

GROSS PATHOLOGY: 

A testis measuring 48 x 32 x 30 mm. in greatest dimension and weighing 80 
grams was received. Cross section revealed a firm, yellow nodule with a pushing 
border measuring up to 22 mm. in diameter. The nodule was surrounded by tan un
remarkable testicular tissue. 

FOLLOW UP: 

Not available 
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CONTRIBUTOR: Guillermo Acero, M. D. JUNE 7, 1981 CASE 12 
Oxnard~ California 

TISSUE FROM: SmaJl bowel ACCESS ION NO. 24100 

CLINICAL ABSTRACT: 

Histor¥: A 58 year old man initially presented on November 26, 1980 
with compla1nts of headaches~ nausea, vomiting~ diarrhea and right-sided 
abdominal pain. He cllaimed to have lost over 50 pounds during the prior 
six month period. Chest radiographs reveal'ed a pulmonary nodule which was 
considered to represent metastatic disease. Colonoscopy revealed a small 
hyperplastic polyp in the transverse colon and an adenomatous polyp in the 
cecum. Upper gastrointestinal endoscopy showed scarring of the pyloric 
channel and proximal duodenal bulb and a submucosal lesion of the gastric 
fundus thought to be a leiomyoma. Pancreatic ultrasound suggested absence 
of the spl'een. 

SURGERY: 

An exploratory laparotomy was performed on January 8, 1981 with removal 
of an 18 em. seqment of small bowel beginning at the ligament of Treitz. 

) ) GROSS PATHOLOGY: 

J 
) 

On opening the bowel there was noted a sfngle 10 em. diameter ulcerated 
focally hemorrhagic and partially necrotic firm light yellow to yellow-grey 
tumor mass replacing, the mucosal surface and hvo1ving all muscular layers 
as well as the serosa. 

FOLLOW-UP: 

A second laparotomy was performed on February 23', 1981. There was 
extensive metastatic disease noted to the abdomen and liver. The patient 
deteriorated in the post operative period and died on March 2, 1981. 
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CONTRIBUTOR: Wi l liam Talbert, M. D. JUNE 7, 1981 CASE 13 
Long Beach, Ca 11 i forni a 

TISSUE FROM: Nasopharynx ACCESSION NO 23883 

CLINICAL ABSTRACT: 

His tory: An 81 year old caucasian male was fitrst seen in 1975 and gave 
a 2 year history of nasal s,tuffiness,. An x-ray showed cloudy sinuses and 
physicalr examination revealed a left nasal polyp was removed, then fo11owed by a 
Caldwell-Luc procedure with multiple biopsies, but no additional tumor was 
found. Six months postoperatively 111granulation tissue .. was noted high in 
the. posterior nasopharynx. X-ray therapy was then given. He returned again 
in 1980 with a ~~nasal po1yp 11 on the left. 

SURGERY: ( Apri 1 1980} 

Tumor tissue was removed from the left nasopharynx. 

GROSS PATHOLOGY: 

Multiple pieces of gray brown tissue were submitted, the largest measuring 
2 x 1.2 x 0.5 em. 

FOLLOW UP: 

As of December 1980 the patient has a large recurrence (second recurrence,) 
and it is being treated with x-ray. The tumor is still all local with no 
evidence of metastasis. Control of pain is a problem. 
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CONTRIBUTOR: Roger Terry, M. 0 .. 
Los Angeles, Caliifornia 

TISSUE FROM: Anterior hard pal'ate (Case 1,4) 
Left and right atria {Case 15) 

CLINICAL ABSTRACT: 

JUNE 7, 1981 CASES 14 & 15 

ACCESSION NO. 24094 

History; A 25 year o1d caucasian woman sought medical attention for 
a tu100r in her hard palate· which had been s1owly expanding for about 5 
years. During physical examination she was found! to have a heart murmur. 
Echocardiogram revealed tumor in both atria. Of interest is the fact that 
a sister had died at age 13 a.fter surgery for heart tumor. 

SURGERY: 

Patient was taken to surgery on November 12~ 1980 and the palate 
tumor removed. 

On November 26, 1980 the patient was again taken to surgery and three 
separate masses \~ere removed from the heart. The right atrium was seen to 
contain a large myxomatous type tumor attached to the lower portion of the 
atrial septum near the tricuspid valve by a pedicle. The entire tumor and 
part of the septum was removed. The left atrium contained two myxomatous 
masses, one attached to the left atrial wall by a pedicle and another 
attached to the fossa ovallis. Removal of the latter mass created a defect 
in the septum. The septal\ defect was repaired as were the atria. Post 
operatively the patient•s hospita,l course was complicated by cardiac 
tamponade and atrial flutter. 

GROSS PATHOLOGY; 

(Case 14) The pa1ate tumor descri1bed as whitish, firm and po1ypoid· 
measured 3.5. x 2.5 x 1.5 em. Serial sectioning revealed that the mass was 
predominantly solid yet contained a single 0.4 em. cystic space containing 
clear colorless f1uid. 

(Case 15) The 3 atrial masses were decribed as glistening white, 
1obu1ated irregular masses having a somewhat gelatinous and rubbery con
sistency and a distinct fatty component. They weighed 20, 14, and 10 gms. 

FOlLOW-UP: 

Patient was seen in chest surgery clinic on April 3, 1981 and was 
said to be doing well at home. 
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CONTRIBUTOR: Ted R. Nicholas, M. D. JUNE 7, 1981 CASE 16 
Palm Springs, California 

TISSUE FROM: Nasopharynx ACCESSION NO. 24077 

CLINICAL ABSTRACT: 

A 25 year old male presented with a three month history of obstr.uctive 
nasal symptoms and recurrent epistaxis. A nasopharyngeal mass was discovered 
on physica1 examination. Therapeutic embolization of both internal maxillary 
arteries was performed pre-operatively. 

SURGERY: {December 1980) 

A bluish midline nasopharyngeal mass, which extended into adjacent 
structures bilaterally, was rerroved. 

GROSS PATHOLOGY: 

Multip1e fragments of tan-gray, firm tissue weighing 45 grams in aggregate 
was submitted. 

FOLLOW UP: 

A second biopsy in January 1981 revealed additional tumor in the posterior 
nasal septum and left ethmoid sinus. Post-operative chemotherapy consisting 
of velban, bleomycin, and cis-platinum was administered. As of March 10, 1981 
there was no clinical recurrence of tumor. 
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CONTRIBUTOR: Cecelia M. Fenogllio, M. D. JUNE 7, 1981 CASE 17 
New York, New York 

TISSUE FR0~1: Liver ACCESSION NO. 24179 

CLINICAL ABSTRACT: 

History: This 17 year old white female was transferred to Columbia 
Presbyterian Medica1 Center for surgical evaluation of an abdominal mass. 
suspected to be a mal;ignant tumor. She had been in the emergency room of 
another hospital 10 months prior to admission with abdominal pain, diag
nosed as gastroenteritis. Her previous history was unremarkable and she 
was not taking ora1 contraceptives. Four months be,fore admission she noticed 
lloss of appetite and weight, right upper quact}~ant mass and early satiety 
without nausea or vomitting w-ith fatigue and amenorrhei a for the three months, 
prior to admission. She was readmitted to the hospital where investigation 
of the abdominal mass by ultrasonogram, computerized tomography, Hver
spleen scan and angiography was, done. She also underwent a needle biopsy of 
the 1iver. On transfer to this CPMC for surgilca1 evaluation, all liver func
tion tests were normal. Serum alpha feta protein and HBsAg were absent. 
Repeat angiography sho"VJed entire left hepatic lobe to be replaced by tumor. 

SURGERY: 

At surgery, an extensive neoplasm in the caudad lobe was found grosslly 
not involving the right lobe but infiltrating the body of the pancreas with 
metastases to the omentum. A 75% partial hepatectomy, 75% distal pancreatec
tomy, splenectomy and omentectomy were performed. 

GROSS PATHOLOGY: 

The liver tumor measured 30 x 25 x 20 em., was firm and on cut surface 
was mullti lobulated, green and pale tan to orange. It obliterated the left 
hepatic lobe and infiltrated the body of the pancreas. Segments of right 
lobe whi'ch was resected showed no evidence of cirr~hosi. s. Several omental 
implants were biopsied and along with the recovered perihepatic lymph nodes 
were ~ubmitted for histo1ogic evaluation. 

FOLLOW UP: 

The patient is currently recuperating from her surgery. 
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CONTRIBUTOR: John Gmelich, M. D. JUNE 7~ 1981 CASE 18 
Pasadena, California 

TISSUE FROM: Right axilla ACCESSION NO. 23886 

CLINICAL ABSTRACT: 

Histor*: This 30 year old female noted a large mass in the right axilla 
for 2~ mont s. It was not painful , but gave her some discomfort. She thought 
it was caused by an irritating deodorant . One week•s treatment with antibiotics 
did not reduce the size of the mass. 

Physical Examination: A large 5 em. firm mass was palpable in the right 
posterior axilla and appeared to be attached to muscle. 

SURGERY: (April 28, 1980) 

A 5 x 6 em. tumor involving latissumus dorsi and teres major muscle was 
excised. 

GROSS PATHOLOGY: 

A 6.5 x 4 x 4 em. nodule mass covered with muscle tags was received. 
Bisection revealed pale tan finely lobulated fish flesh-like tissue and a de
finite capsule. 

FOLLOW UP: 

As of April 1981 there is no evidence of recurrence. 



l 

) 

") 

CONTRIBUTOR: Cecil1a M. Fenoglio, M. D. JUNE 7} 1981 ~AS£ NO. 19 
New York, New York 

TISSUE FROM: Carotid mass ACCESION NU. 24188 

CLINICAL ABSTRACT: 

History: The patient is a 60 year' old war veteran who was noted to 
have a 1eft neck mass s1x montns priror to surgery by his wife and employer. 
He was therefore seen in the emel~gency room where he was advised to have 
an angiogram. "Ihis was performed and a mass 4isp1acing the carotid artery 
was noted. 

On physical examination, a 5 em. mass was noted overlying the le,ft 
carotid artery which was pulsati1e but wilthout bruits. No motor or sensory 
deficits were noted in his neurological examination. 

SUKGEHY: (March 31, 1981} 

A neck exploration with resection of the lesion was performed. 

GROSS PATHOLOG'tf: 

The specimen consisted of a single piece of tissue mearsuring 4.5 x 
2.9 x 1.3 em. The outer surface of the tissue was slightly l obulated and 
red-brown in co1or with numerous adherent strands of fibromembranous tissue. 
A segment of vessel! measuring 1.1 em. in length was found adherent to one 
edge of the specimen. The vessel lumen was 0.2 em. in diameter and there 
was no ev1dence of transmural infiltration of the vascu1ar wan by tumor. 
The mass was multinodular, slightly lobulated and well-circumscribed without 
evidence of gross encapsulation. On cut surface, the tissue composing the 
mass was homogeneous, tan-brown to red-brown in color and fleshly in con
sistency with a glistening surface. Seve·ral foci of apparent hemorrhage 
ranging from 0.6 to 1.0 em. fn diameter were seen over the cut surface. 

FOLLOW-UP: 

Not avai1able. 
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CONTRIBUTOR: Cecelia M. Fenog1io, M. D. JUNE 7, 1981 CASE 20 
New York~ New York 

TISSUE FROM: Stomach ACCESSION NO. 24167 

CLINICAL ABSTRACT: 

Histoqr: The patient was a 51-year-o~ ld black female who was admitted 
to the hosp1tal in 1978 for nauseous vomiting, diarrhea, and dizziness which 
had occurred for approxi mately 2~ years. On physical examination, she was 
found to have a questionable epigastric mass. An upper GI series showed a 
fungation antral lesion. 

SURGERY: 

A large extrinsic gastric mass was resected; this mass measured 7 x 5 x 5 
cc. and involved the lesser sacs, posterior gastric wa11 and gastric antrum. 

GROSS PATHOLOGY: 

The specimen consistedof a portion of stomach with a large mass attached 
to the posterior wall. The pyloric valve was not grossly identified. The 
gastric resection had a circumference of 15 em. on the proximal margin and 
5 em. on the distal margin. The length of the greater curvature was 8 em. 
and the length of the lesser curvature was 3.3 em. The stomach was opened 
along the greater curvature revealing a 5 x 3 x 2.5 em. submucosal mass. 
The mucosal surface was smooth and Q'listening and no abnormalities were noted. 
Attached to the serosal surface beneath thi, s submucosal, mass was a 19 x 14.5 
x 6. 5 em. -hemorrhagic and mul ti1ocu1 a ted cystic mass whkh weighed 1,240 grams. 
Cut section through this mass revealed multiple areas of hemorrage and cystic 
degeneraticm. The remaining tissue was partially gelatinous with areas of 
grey-white nottling. · 

FOLLOW UP~ 

Approximately 15 months later, she underwent a second exploratory lapora
tomy for epigastric pai'n and a cholecystectomy was performed. Since that time, 
the patient has been ent i rely well. 
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CONTRIBUTOR: Ted R. Nicholas~ M. D. JUNE 7, 1981 CASE 21 
Palm Springs~ California 

TISSUE FROM: Right Breast ACCESSION NO. 23505 

CLINICAL ABSTRACT: 

History; A 65 year old female presented in July 1979 with a 5.0 em. 
mass in the right breast. No evidence of metastases and no fixation of skin 
or nipple to the mass was n0ted clinically. 

SURGERY: 

Following needle biopsy a modified radical mastectomy was performed. 

GROSS PATHOLOGY: 

The tumor mass was tan pink and firm with a slightly gritty cut surface 
The tumor did not extend to overlying skin of deep margins. No metastatic 
tumor was present in 22 lymph nodes. 

FOLLOW UP: 

A contralateral breast biopsy was performed in October 1980 because on 
x-ray showed microcalcifications~ but only sclerosing adenosis was present. 
As of January 1981 the patient showed no evidence of recurrent neoplasm. 
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CONTRIBUTOR: Frederick A. Laubscher, M. D. JUNE 7, 1981 CASE 22 
Reno~ Nevada 

TISSUE FROM: Right breast ACCESSION NO. 24069 

CLINICAL ABSTRACT: 

History : This 56 year old female had a partial mastectomy with Ivalon 
sponge impiant performed twenty years ago for fibrocystic disease. The 
prosthesis was removed al'ong with a 11blood clot 11 in June of 1980. Two months 
fo11owing this procedure, a rapidly growing, tumor developed in the same breast. 
It was abo l.l t 2.5 em. in diameter, located just be1ow the skin, with a bluish~ 
raised, rounded appearance. 

SURGERY: (November 24, 1980) 

The right breast nodule and over1ying skin were excised. 

GROSS PATHOLOGY: 

An ellipse of skin and subcutaneous fat measuring 4 x 5.5 em. in diameter 
and up to 4.5 em. in thickness was submitted. In the center of the skin sur
face was a raised, rounded bluish-tan lesi·on 3.3 em. in diameter. Cross sec
tion revealed a fairly well circumscribed area of varigated hemorrhagic tissue 
measuring 3.2 em. in diameter. 

FOLLOW UP: 

A right radical mastectomy was performed on December 9, 1981. Forty six 
axillary lymph nodes revealed no tumor. As, of March 1981 patient free of 
disease'. 
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CONTRIBUTOR: A. I. Rajala, M. D. JUNE 7, 1981 CASE 23 
Santa Barbara, California 

TISSUE FROM: left breast ACCESSION NO. 24146 

CLINICAL ABSTRACT: 

History: This 76 year old black female presented with a two week history 
of weakness, dyspnea, and left breast swe11ing. Past medical history was re~ 
markable for a large ovarian tumor removed in November of 1978, the history 
of which is unavailable. 

Physical Examination: A large left breast mass was palpated. A chest 
x-ray revealed a large pleural mass or loculated effusion, arising above the 
costophrenic angle. This mass had been present since 1978, but had enlarged 
considerably in the interim. 

SURGERY: (February 5, 1981) 

An excisional biopsy of the mass was performed. 

GROSS PATHOLOGY: 

Two pieces of similar pink-tan to yellow-brown soft tissue measuring 
5.0 x 4.2 x 1.2 em. and 9.0 x 5.1 x 1.5 em.~ respectively. The tissue 
fragments appeared to be the \va11 of a cyst, with sma11 nodular excrescences 
protruding from one surface. The tissue was firm, with an area of "al,most 
cartilaginous consistency. 

FOLLOW1 UP: 

Wher11 last seen in February 1981 patient was apparently doing well. 
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CONTRIBUTOR: P. L. Morris, M. D. JUNE 7, 1981 CASE 24 
Santa Barbara, California 

TISSUE FROM: Right breast ACCESSION NO. 24137 

CLINICAL ABSTRACT: 

Histo_r:y_: This 20 year old female p\~esented with a right breast mass 
which~bleen present for three years. On examination she was also noted 
to have a left breast mass which was biopsied and showed fibrocystic 
disease. 

SURGERY: (February 19. 1981 ) 

Excision biopsy of right breast was performed . 

GROSS PATHOLOGY: 

The specimen weighed 21 grams and measured 4.5 x 4.0 x 3.1 em. There 
was an intact gray capsu1e. Cut surfaces were soft, lobulated, and varied 
in color from tan to pale ye11ow. 

FOLLOW-UP: 

As of April 15, 1981, the patient was doing well without evidence of 
recurrent disease. 
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CONTRIBUTOR: W. K. Bullock, M. D. JUNE 7, 1981 CASE 25 
Pasadena, California 

TISSUE FROM: Right breast ACCESSION NO. 24110 

CLINICAL ABSTRACT: 

Histor~: This 52 year old female presented with a right breast noted 
approximate y two months ago. A mammogram was performed which was suggestive 
of malignancy. Of interest in 1975 she was seen for a left breast cystic 
problem but never followed through with suggested biopsy. 

SURGERY: (January 26, 1981) 

A modified right radical mastectomy was performed. 

GROSS PATHOLOGY; 

The total breast weighed 1440 grams with an overall measurement of 
30 x 23 x 7 ems. Contained within the lemon yellow breast fat was a 6 ern. 
diameter tumor. The cut surface of the tumor was creamy white-yellow with 
some central hemorrhage. Seven lymph nodes, measuring 5 - 10 mm. in 
greatest dimension were found in the axillary tail and none appeared grossly 
involved. 

FOLLOW-UP: 

The patient was 1ast seen in April 6, 1981 and was reported to be 
doing fine. 
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MODERATOR'S DIAGNOSIS: ? Lennert's T-zone lymphoma involving skeletal 
muscle and axillary lymph nodes 

CLINICAL HISTORY: 

A 59 year old female had a long history of rheumatoid arthritis. producing 
marked disability. Various crops of subcutaneous nodules near joints appeared 
and regressed over the years. She was receiving gold therapy. Over the past 
few months a mass had appeared in the right forearm and enlarged. The patient 
had done reasonaly well unti1l March 1981 when she noted enlargement of the 
axillary lymph node. A 25 gram, 6 x 45 x 25 mm. axillary lymph node was 
removed. 

MICROSCOPIC DESCRIPTION: 

Sections through the muscle show the presence of a nodular· lymphoid 
lesion infiltrating through, and partially destroying skeletal muscle. Numer
ous residual muscle fragments are identified throughout the lesion. The 
nodular configuration is produced by the formation of well-developed lymphoid 
fo 11 i cl es conta.i ni'ng norma 1-appearing centers and a mantle of well di fferen
tiated small lymphocytes. Between these well-developed follicular structures 
there is a more or less monotonous cell population of large cells with some
what irregular nucllei, some of which have plasmacytoid features. Abundant 
blood vessels course through these, areas. The mitotic activity is high. 
Mature plasma cells and eosinophils are not identified in these regions. How
ever, occasional cells with pl asmacyto i d-like nuclei are seen clustering around 
the larger irregular cells. ]n some foci there are clusters of small well 
differentiated lymphocytic-like cells in structures which appear to be vascular, 
representing either lymphatics or small venules. The larger irregular cells 
erode the individual muscle fibers. 

Secti'ons through a lymph node. removed approximately a year later, again 
show the presence of a nodular architecture composed of well developed folli
cles and an interfollicular zone replaced by monotonous sheets of cells 
similar to those seen in the muscle mass. The lesion is essentially similar 
to the previously described one except for the fo l lowing additional features. 
the centers of the follicles appear hyalinized and by PAS stain one can detect 
the presence of intercellular PAS positive deposits. The stain also brings out 
the vascularity whi:ch is even more prominent than in the muscle specimen .. 
These vessels course through the interfollicular areas and generally do not 
enter the follicles. Focally, the capsule of the node is destroyed and the 
lesion spills out into the surrounding perinodal fat. 
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The major differential of these lesions centers around a form of Castleman•s 
disease (lympho1id hamartoma) versus a true lymphoma. The low power appearance of 
the lymph node parti'cul arly is quiite reminiscent of Castleman 1 s disease because 
of the prominent follicular arrangement with the eosinophilic material deposited 
in the germinal centers. Castleman 1 s disease (lymphoid hamartoma) is character-
; zed by hyperp 1 asia of the 1 ymphoi. d fo 11 i c 1 es with and wi'tho ut germi na 1 centers 
and marked capillary proliferation with endothelial hyperplasia. The folli'cles 
show a.ll stages of histologica.l variations ranging~ from characteristic follkles 
with lymphoblasts and reticulum cells into follicles which are hyalinized and 
radiate sprouts. Centrally, hyperplastic endothelium with thick hyalinized 
vessels making the entire region appear as a Hassa11 1 s corpuscle are evident. 
Eosinophils and plasma cells are frequently present in between the follicular 
regions. Usually a prominent peri'pheral lymphocytic cuffi.ng of the follicle 
produces a whorl ing arrangement around them. Keller et al. studied the largest 
number of these cases and divided them into two histological subcategories: The 
hyaline vascular and plasma cell types. 

Diamond and Braylin studied the imnunollogical features of a patient wi'th 
mixed h~stological features and it was found that the lesion was polyclonal in 
nature. DNA studies on the lesion indicated that the content is normal and that 
this goes along W·ith the clinical impression that this di1sorder is a slowly grow
ilng one. The high vascularity would go along with this disorder by truly typical 
Hassal-like corpuscles and the "lolllipoping" usually seen in this disorder is 
missin9. Furthermore, the extension into the fat is more reminiscent of the 
behavior of a malignant lymphomas as is the erosion of individual muscle fi,bers 
within the muscle mass.. Also· not typical for this disorder are the relatively 
homogeneous sheets of cells in the i nterfoll icul ar regions. Because~ of the 
apparent aggressive growth pattern of this lesion and the monotony of the cells 
iin the interfollicular regions and the inabillity to make this a characteristic 
Castleman•s disease~ one must seriously entertain the diagnosis of a malignant 
lymphoma. 

The diagnosis which seems to fit the histological pattern most closely, is a 
so-called T-zone lymphoma as descrilbed by Lennert. This tumor is the well differ
entiated counterpart of a follicular lymphoma in that it represents a neoplastic 
proliferation of the T-zone lymphocytes while sparing the lymphoid fo11licles. 
Thus characteristically one sees a mixture of neop~astic and non-neoplastic cell 
populatiohs. One also sees a preservation of the central component, the T-region 
including1 T-lymphocytes, occasionany T-associated plasma cells, interdigitating 
reticulum cells, epithe11oid lined venules and abundant reticulin fibers. Since 
these lesions contain both B and T zones adjacent to each other, one recognizes 
them as being well-differentiated lymphoma. 

Lennert believes that these tumors may arise from the T-lymphocyte and T
immunoblasts possibly associated with plasma cells. In hi1s material this form of 
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lymphoma accounts for 1.4% of the total 2,273 non-Hodgkin's lymphomas. His 
cases were approximately evenly distributed between males and femalles. The 
patients ranged in age from 18 to 73; but the majority were· between the ages 
of 40 and 70. Two essential features are evident. The first is the presence 
of fo·llicles orro1T1cle remnants, and the second is the marked increase in 
venules i n t he interfollicular tissue. The lymph node architecture is 
destroyed and t he cell s contain numerous mitotic figures. The prolliferating 
cells within these lymph nodes consist ofT-lymphocytes, large blast cells 
and T -associ a ted plasma cells. Marker s.tudi1es on. these 1 esi ons indicate that 
T-lymphocytes usua.lly predominate and are larger than normal lymphocytes. The 
nuclei may be slightly convoluted but as a rule, they are not markedly so. 
The chromatin is coarsely distdbuted in thick clumps and nucleoli are evident. 
Occasionany giant nucl1ei are evident. The large blast cells have marginal 
condensation of the chromatin, large oval nuclei and moderate amounts of cyto
plasm. Occasionally the blast cells are binuclear and have a certain resem~ 
blance to Reed-Sternberg ce·lls. T-associated plasma cells are usuallly present 
in small numbers although they may be quite prominent. Usually, the sinuses 
are destroyed and one cannot recognize them as such. Active, cell migration is. 
seen in the venul es with a particular abundance of sma 11 lymphocytes. Eosi no
phil lis may also be quite prominent, although they were not in this case. 

Because of the large increase in numbers of venules, the diagnosis of 
immunoblastic lymphadenopathy must be considered. However, in this disorder 
the interfollicular cells are generally a heterogenous cell population rather 
than the relative monotonous one seen here. 

Lennert's group have followed a number of patients with this disorder and 
found that in most cases, there was an increasing degree of anaplasia for the 
lymphocytes by the end of thirty-two months of follow-up. Of twenty-~even 
patients, only one was definitely al1ive. No patients with stages three or 
four disease survived greater than 3 months. 

Immunoblastic l ymphadenopathy should also be considered and is a term 
which was f irst proposed by Lukes to cover a number of ill-defined hilstopatho
logic lesions accounting the lymphadenopathy in patients with hemolytic anemia, 
fever and polyclonal gammopathy. He described three· basic histological 
patterns. In the first, the nodal architecture was effaced with a marked 
degree of vascularity of the stroma and a prominen t proliferation of immuno
blasts, plasma cellls and eosinophils. It has a superficial resemblance to 
Hodgkin's disease although typical Reed-Sternberg ce 11 s, ar·e not i dent Hied. 

The second form has the features described above but in addition has 
prominent clusters of epithelioid histiocytes interm~ngled with scattered 
immunobllasts and plasma cells. The thi1rd form conforms to the so-called 
proliferative epithelioid cell lymphoma (Lennert's lympho111a). The lesi'on can 
progress to a more aggressive monomorphic cellular proliferation which Lukes 
has designated as an immunoblastic sarcoma. 
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Wa 1 dron et a 1 • described a rna 1 i gnant lymphoma of peri ph era 11 T -lymphocyte 
origin in which they performed a series of immunological s,tudies and found that 
there was a marked increase in T-cells and that the immunoglobulin-beari~g 8-
cellls were markedly reduced and of a polyclonal type. Histologi:cally, there 
was a diffuse growth pattern obliterating the normal architecture and the 
lymphoid infiltrate, was. heterogeneous with cells exhibiting nuclear folding 
and hyperlobation. There was also a proliferation of capillary-sized vessels 
throughout and a lymphoid i'nfiltrate which was compartmentalized into micro
scopic clusters of cells partially demarcated by collagenous bands. Large. acid
ophirllic macrop~ages were frequent. Plasma ce.lls and eosinophils were rare.ly 
seen. Occasionally, Reed-Sternberg-like cells were present. The mitotic acti
vity was variable. The vascular proliferation is marked and accentuated by PAS 
staining. In contrast to the Lennert•s T-zone lymphoma this neop]asm does not 
appear to have a prominent follicular arrangement. 

Lennert • s T- zone 1 ymphoma is a different entii ty from the so-ca 11 ed, 
11 Lennert•s lymphoma 11 (lymphoepithelioi,d cell lymphoma). Lennert originally 
believed that thi1s form of malignant lymphoma was a variant of Hodgkin 1 s Disease 
although this notion was subsequently abandoned. It remains an illl-defined and 
controversial lesion and by many is calll'ed lympho~ranulomatosis X., Some indi
viduals believe that this represents a reactive d1sorder. Knowles studied such 
a case with markers and found that only 3% of the isolated cells were 8-cells 
and that the majority of the cell population consi'sted of T-lymphocytes and 
monocytes. 

It is well known that patients with the collagen vascular disorders display 
a variety of lymphoid abnormal'ities. Patients with rheumatoid arthritis have 
characteristic, allthough not pathomonic, features of their lymph nodes which 
involve a severe reactive folllicular hyperplasia iln the, cortical and medullary 
regions along with a proliferation of vascular endothe~ium and infiltration of 
the lymph node capsu l e and perinodal fat by lymphocytes and neutrophirls. The 
lymphoi'd follicular hyperplasi1a may simulate malignant follicular lymphomas. 
Inmunobl:astic lymphadenopathy has also been described in such patients as have a 
variety of true lymphomas. It has been stated that many of these are immune
blastic in nature although this is not universally so. 

COMMENTS: 

The patient seems to have a tumor which best fits the category of Lennert 1 s 
T-zone lymphoma. There are sheets of monotonous cells in the interfollicular 
regions of the lymph node, occasionally associated with plasmacytoid-appearing 
cells. The eosinophils usually associated with this disorder are not identified 
but might be absent secondary to treatment of rheumatoid arthritis. Although 
the number of cases of this entity in the literature is small, to my knowledge 
there is none which presented originally in an extranodal site. 



, 

l 

- 5 -

DIAGNOSTIC CRITERIA OF T-ZONE LYMPHOMA 

1. Bone marrow spared until late in the disease. 

2. Non-leukemic blood picture. 

3. Histology: 

a. Selective infiltration of T regions -
follicles or follicle remnants presents. 

b. PAS ± venules. 

c. Monotonous cell population. 

4. Cytology 

a. Polymorphic enlarged lymphocytes. 

b. Blast cells. 

c. Interdigitating reticulum cells. 

d. Usually eosinophils. 

e. Often T-associated plasma cells. 

f. Occasional mu1tinucleated cells. 

5. Neoplastic cells form sheep-E-rosettes. 

(From Lennert 1978) 
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MODERATOR • S DIAGNOSIS: Low grade lleimyosarcoma 

CLINICAL HISTORY: 

A 31-year-old female with sudden onset of swelling in the vaginal wall 
adjacent to the urethra. This was resected and a 4.5 x 2 .. 8 x 2.6 lobulated 
solid mass was removed. 

MICROSCOPIC DESCRIPTION: 

The lesion consists of a relatively well encapsulated sptndle cell lesion. 
It is highly cellular and composed of plump, oval to round vesicular nucleated 
cells. In some areas definite interlacing bundles are noted. There is a pro
minent lymphocytic infilltrate dispersed throughout the lesion. Mitotic activilty 
is moderate ran9ing from three to six mitoses per 10 high powered fields. A 
reticulin stain shows the presence of abundant reticulin around each of the 
cells including those areas which are less obviously spindle-shaped in morpho
l:ogy. A PTAH stain also demonstrates the presence o.f fine fibrils within many 
of the cells. An elastic tissue stain shows the presence of vessels outside 
the mass but the mass itself does not appear to be arising from vascular 
structures. 

DISCUSSION: 

The morphological features of this neoplasm fit best into the category of 
an epithelioid smooth muscle tumor. By virtue of the modest mitotic activity 
(up to six mitoses per 10 high powered fields) one would have to worry about the 
metastatic capabilities of this lesion and would therefore diagnose it as. a low 
grade leiomyosarcoma. 

The lesion is of interest because of its l ocation. A perusal of the fasci
clles covering the urethra in both the male and female, fail to find any mention 
of such a tumor arising in this site. Indeed, in the fascicle by H'ertig and Gore 
there is a discussion of turoors involving the urethra. The majority of the 
lesions were carcinomas and less than 1% were sarcomas. Of the sarcomas men
ti,oned by name, this fascicle states, 11 Various histological types have been 
described including fibrosarcoma, lymphangiosarcoma, endothelial sarcoma and non
specific tumors designated merely as spindle cell, small cell or spindle-types. 11 

There is no specific mention of leiomyosarcomas. In 1973, Grabstald reviewed the 
Memorial Hospital experience concerning! tumors of the urethra in men and women 
and found that of the 96 tumors occurring in women, 67 patients had squamous cell 
cancer, 18 had adenocarcinoma, 5 had melanoma, 1 had a lymphoma. In addition, 
there was a fibroepitheHal papilloma and a f i brosing leiomyoma. None of the 
patients had a leiomyosarcoma. More recently, there have been isolated reports 
of leiomYomas occurring in the urethra of women; no similar reports of the 
sarcoma have been noted . 
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Although there are no other cases to compare this one to, presumably the 
same ground rules concerning mitotic activity and! areas of invasiveness should 
be applied to these neoplasms, as are applied to the same neoplasms el,sewhere 
in the~ body. 
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Leiomyoma- This is by far the most common mesenchmal tumor of the uterus. 
Whereas smooth muscle tumors occurring in sites other than in the uterus are 
generally rna 1 i gnant, uterine smooth muse 1 e neap 1 asms are generally benign. 
They derive from a single cell of origin and have a variety of histologic 
patterns. The most corrmon of course iis the standard leiomyoma. However, they 
may also be plexiform or resemble hemangiopericytomas. Furthermore, they may 
have prominent epithelioid or clear cel1l features and resemble leiomyoblastomas 
that occur elsewhere such as the gastrointestinal! tract. Occasionally one might 
find that they are quite cellular although they llack mitotic activity. A less 
common pattern is one which resembles a neurilemmoma. 

Epithelioid Smooth Muscle Tumors 

Mixtures of epithelioid, clear-ce~t l, and plexiform pat.terns occur relativelry 
frequently. A transition to typical smooth musde cells is found in most 
instances, confirming the smooth muscle orig1in of these tumors. Features related 
to a favorable prognosis include the presence of clear cells, an expansile tumor 
margin, extensive hyalinization, and absence. of extensive necrosits. Until addit
tional evidence accumulated Norris proposes that neoplasms having five or more 
mitotic figures per ten high-power fi elrds (HPF). can be tentatively termed 11 epitthe
lioid leiomyosarcoma 11 or 11 leiomyosarcoma with epithelioid features 11 and those with 
less than five mitotic figures per ten HPF, epithelioid leiomyoma. 

Leiomyosarcoma 

The malignant counterpart of the benign smooth muscle tumor of the uterus is 
far more rare· than the leiomyoma. The two features which have been most commonly 
quoted as indicative of malignant potential are mitotic activity and infiltrating 
marg1ins. These are the most common of all uterine sarcomas in most clinical path
olo9ical series. One difficulty in esti.mating the prognosis of a given lesion has 
been the lack of uni1formly accepted histological criteria for making the diagnosis. 
However, most investigators accept the concept that the number of mitoses is a 
reliable basis for separating leiomyomas from leiomyosarcomas. Factors such as 
pleomorphism and celltularity are less helpful. Norris, in one of his early papers 
suggests that tumors containing more than ten mitoses per ten high power fields 
are leiomyosarcomas and those with less than this number are beniJgn cellu1lar 
leiomyomas. However, Norris in more recent publications, and Kempson have both 
indicated that tumors with five to nine mitoses per ten high power fields usually 
behave aggressively and have the capabilHy of metastasizing . 
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Intravenous l'eiomyomatosis is a rare uterine neoplasm characterized by 
nodular masses of histoloigcallly benign. smooth muscle growing within the vei,ns. 
The intravascular growth takes the form of visible worm-like projections that 
may extend variabl'e distances in the uterine and hypogastric veins. Direct 
extensi'on from the pelvic veins into the inferior vena cava and into the ri'ght 
atrium has occurred, and! in some of these instances the outcome was fatal. 
Extravascular extension or metastasis has been reported other than to' the 
lung. There are two theorie? of origin of intravenous leiomyomatosis; namely, 
that it may arise either' from the wall of veins within the myometrium or be a 
result of unusually extensive vascular invasion from a 1 eiomyoma of the myome
trium. -Intravenous leiomyomatosis should be distinguished from a leiomyoma 
with vascular invasion by arbitrarily limiting the designation of leiomyoma 
with vascul'ar invasion to neoplasm in whilch the vascular growth is a micro
scop,ic finding and confined within the leiomyoma. (For more detailed discus
sion of this lesion, see Case #4) 

Beni gn Metastasizing Leiomyoma 

These are highly controversial lesions. They are characteristically 
metastasizing smooth muscle tumors which have low mitotic indices and a histo
logical appearance of an ordinary leiomyoma. They generally arise in the 3rd 
and 4th decades and are characterized by a ·less aggressive course then leiomyo
sarcomas, especially in postmenopausal women. These lesions may metastasize 
widely throughout the peritonea 1' cavity and commonly · invo 1 ve the 1 ungs. To 
make the diagnosis the primary metastatic foci must be composed of fully 
differentiated smooth muscle cells and lack mitotic activity in all of the 
areas examined. A common criticism of the reports concerning this neoplasm is 
that the fibroid uterus from which they are oelieved to have originated often 
contain multiple leiomyomas. Frequently not all of the leiomyomas are sampled 
histologicany leaving open the possibility that a sarcoma was overlooked in 
the original specimen. Furthermore) even if all of the leiomyomas in a, given 
uterus were sampled, one cou1ld argue that they were. not do'ne so adequately. 
Finally, it has been suggested that in some instances, the presence of a leio
myoma in the llung for example, may represent a second primary leiomyoma and not 
a metastasis at all. Recently, Cramer et all. reported a patient with a metas
tasizing utedne leiomyoma and studied it with estrogen receptors, electron 
microscopy and cell kinetics. They found that the content of estrogen recep
tors in the cytoplasm was in a range similar to that seen in uterine leiomY
omas. Simi 1 arly, they found no •cl'ear cut differences from ordinary leiomyomas 
with respect to the rate of cellular proliferation or the morphologic features. 
These authors suggest that metastasizin9 leiomyomas are hormonally responsive 
since they fi'nd numerous instances in the 1 literature which suggest this, and 
note that metastasizing leiomyomas are more rapidly progressive in premeno
pausal women than in postmenopausal ones. In their own case, they found a 
positive assay for estrogen receptors and noted the. regression of the tumor 
following, the terminati'on of a pregnancy which was also present. 
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Leiomyomatosis Peritonealis Diss~minata (LPD) 

This disorder is an i nteresting one which is distinctly different from 
intravenous leimcyomatosis in that it involves. multiple superficial sites on 
the peritoneum. If the uterus is involved, it is by nodules of smooth muscle 
on the serosal surface as if by implantation or de novo formation on the, serosal 
surfaces. Intravascular growth is absent. Characteristically the patients have 
conditions associated with increased circulating steroids, such as pregnancy or 
a granulosa cell tumor. The current evidence, meager as it is, suggests that 
LPD is a diffuse andl multifocal proliferative response of smooth muscle sub
jacent to the peritoneum in response to estrogenic substances. In this 
disorder, one sees bizarre, pronounced peritoneal studding, omental caking and 
mesenteric nodularity. The etiology of the disorder is unclear. One finds. 
that there are often large assoc,iated uterine leiomyomas. One must distinguish 
it from a leiomyosarcoma which is metastatic throughout the peritoneum and with 
which it is grossly indistinguishable. Most individuals favor the concept that 
this disorder represents a multicentric benign process occurring predominantly 
in black premenopausal women . No similar disorder has been described in men .. 
Similarly, another srrooth muscle prolliferation occurring excllusively in women 
is llymphang,ioleiomyomatosis. Both of these conditions suggest the possibility 
of the role of hormones, especially estrogens i n their genesis. Adding plausi
bility to this theory is the fact that it is frequently seen during pregnancy 
when estrogen levels are high or with estrogen-producing tumors. A rare case 
has been reported in which not only was smooth muscle present within the omental 
nodules, but there was the presence of endometrial glands without endometria l 
stroma. Severa 1 ultras tructura 1 studies have been performed on these, 1 es, ions 
demonstrating a sroooth muscle nature. However, the study by Pieslor e.t al 
suggests that the lesion its composed predominantly of myofi1broblasts and deci
dualized cells in a rich collagenous stroma with only rare sroooth muscle cells. 
Estrogen and progesterone binding studies have been performed and shown that 
they were nine-fold and two-fold greater than the receptor concentrations in the 
normal myometriium from the same pati1ent respectively. The fact that patients 
have been described in whom there was long term use of oral contraceptives, is 
consistent with the hypothesis that the lesions are, hormonally controlled. 

Endometrial Stromal Tumors 

There are two types of endometrial stromal turoors: benign nodules. and 
sarcomas. The benign nodules of endometrial stroma are circumscribed. They do 
not infiltrate the myometrium at the periphery. All neoplasms that infiltrate 
at the periphery are rna lit gnant, the degree of rna li gnancy being proporti ona 1 to 
theitr mitotic activity and degree of cell atypism. Histologically endometrial 
stromal tumors may be differentiated from smooth muscle tumors by the lack of 
eos i no phil i c cytop 1 asm in endometria 1 stroma 11 ce 11 s, and presence of more promi
nent, diffuse capillary beds. Moreover, a small proportion (11-25%) of endome
trial stromal tumors contain epithel ium or gland-like structures. Several 
uterine tumors resemblin g ovarian gonadal sex cord stroma have been reported . 
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Encountered in women in the fourth to sixth decades, about half have areas 
consistent with an endometrial stroma tumor, but they al'so have had l'ocal 
areas with epHhel ia 1 differentiation suggesting either glandular differentia-, 
ti on in an endometria 1 stroma 1 tumor or a resemb 1 ance, to gonada 1 stroma 1 . 
tumors. Those that are solitary,, circumscribed, and do not contain areas 
resembling, .endometdal stroma probably are, benign. Those with endometrial 
differentiation and infiltrating margins may metastasize. 

It is not well recognized that some neoplasms of the uterus are combina
tion of smooth muscle and endometrial stroma . (This is discussed in greater 
deta i 11 with Cases #5 and 6) 

Adenosarcoma 

This entity l1ies midway in the spectrum between benign adenomyomatous 
polyps and papillary adenofibroma at the benign end of the spectrum and fully 
malignant mixed mesodermal tumors at the malignant end. Only recently. des
cribed, it is a biphasic: tumor in whilch the epithelium is relatively bland, 
but the stroma is a low grade sarcoma. It looks much like a cystosarcoma of 
the breast. It tends to occur in older women and the stroma may contain heter
ologous elements. 

Mixed Mesodermal Tumors 

These tumors may be benign or malignant. The papillary adenofibroma 
represents a benign mixed mesodermal tumor. The stroma which is present may 
be homologous~ i. e., containing either endometrial stromal cells or smooth 
muscle cells. It may also be heterologous containing metapl'astic areas of 
bone, cartilage, skeletal muscle, etc. The malignant mixed mesodermal tumor 
occurs in two forms. The homologous tumor (also known as a carcinosarcoma) 
consists of a carc1noma, either squamous, adenosquamous, or endometrioid 
admixed with a malignant mesenchymal component. If the mesenchymal component 
is homolous in nature, it resembles either a le,iomyosarcoma, a stromal cell 
sarcoma,, or an admixture of both. If heterologous, it may contain the homolo
gous mesenchymal elements plus a rhabdomyosarcoma, chondrosarcoma, etc. These 
neoplasms occur in elderly women and have a poor prognosis. About one fifth 
of the patients have had prior pelvic irradiation. If striated, muscle is 
present (a heterologous element), the prognosis is poor. Otherwise, carcino
sarcoma and mixed mesodermal tumor behave the same. 
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MESENCHYMAL UTERINE TUMORS 

LEIOMYOMA (INCLUDING VARIANTS) 

LEIOMYOSARCOMA 

INTRAVASCULAR LEIOMYOMATOSIS 

LEIOMYOMATOSIS PERITONEALIS DISSEMINATA 

BENIGN METASTASIZING LEIOMYOMA 

ENDOMETRIAL STROMAL TUMORS (INCLUDING VARIANTS) 

ADENOSARCOMA 

MMMT 

OTHER RARER FORMS (LYMPHOMAS, PURE CHONDROSARCOMAS 
RHABDOMYOSARCOMAS, ETC.) 
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MODERATOR 1 S DIAGNOSIS: Intra peri to neal ieiomyosarcoma tosi s fallowing ? uterine 
primary. 

CLINICAL HISTORY: 

The patient is a 46-year-old indivi1dual who twelve years previously had a 
hysterectomy for leiomyomata. In 1979, a laparotomy was performed and multiple 
omental soft fleshy nodules, a right ovarian mass,, and multip,le nodules in the 
mesosalpinx and peritoneum were evident. All of these nodules were grossly 
similar. In 1980 recurrent tumor nodules were present along the serosa of the 
sma111 bowel, omentum, mesentery and pel1vic wall. These were· locally resected. 

MICROSCOPIC DESCRIPTION: 

Examination of the sUdes from the previous hysterectomy shows the presence 
of bundles of benign smooth muscle cells aranged in typical whorled patterns 
without evident mitotic activity. Examination of the nodules removed in 1979 
shows the presence of bundlles of smooth muscle cellis which are generally more 
ce ll ]ular· in appearance than those present in the leiomyoma removed in 1967. At 
the periphery of the nodules, the, mitotic activity varies from 4! to 7 mitoses 
per high power field whereas centrally this activity is much lower. In some 
areas, the lesion is not as spindly as in others, the cells are arranged in 
more epithel i oid-1 ike nests separated by 1 oose aggregates of myxoi'd tissue·. In 
the more epithelioid areas, the lesion is devoid of reticulum, but im the more 
obviously spindle-shaped areas, reticulum is abundant. Trichrome stain and PTAH 
stain discloses the presence of promiment intracytoplasmic filaments. Examina
tion of the lesions removed in 1980 show that they are identical to those re
moved in 1979. Again the mitotic activity is high. 

DISCUSSION: 

This lesion represents a diagnostic dilemma by virtue of the differential! 
di:agnosis which centers around its origin. To be considered are a benign1 metas
tasizing cellular leiomyoma, a malignant neoplasm of the uterus which was insuf
ficiently sampled to detect its malilgnant charateristics which then metastasized 
to the peritoneum, intravenous leiomyomatosis, lleiomyomatosis peritonealis disse
minata (tPD), metastasis from a leiomyosarcoma elsewhere such as the G.I. tract, 
an origin from the peritoneal surfaces in a manner different from LPD and a meta
satic stromal sarcoma of the ovary. Of these possibilities, the least likely 
seems the 1 as t one s i nee the 1 es ion is a typ i ca 11 1 ei omyosa rcoma to us one with 
areas of epithelioid change where one can detect the presence of groups of 
spindle-shaped cells and those of more epithelioid histology side by side often 
i'n a loose myxoid stroma. The question then arises as to its origin. Of the 
aforementioned ·possibilities, lPD and intravenous leiomyomatosi1s seem the next 
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least likely. W~ith no history that the patient was on hormones, no evidence 
that she has a steroid-secreting tumor or was pregnant, it would make the 
diagnosis of LPD very unlikely, especially, irn view of the recent evidence that 
this lesion can be produced experimentally in animals using hormones. 

Intravenous leimyomatosis arising in the uterus is known to involve the 
peritoneum in diffuse manner. However, the characteristic uterine lesions 
(See discussion on Case #4) are not identified in this patient. 

The two best possibilities for the origin of the lesion in this patient 
are that the nodules throughout the peritoneal cavity either represent an 
imitial slow growing metastasis from the leiomyoma present in the uterus twelve 
years ago which have recently acquired a more aggressive clinical behavior or 
the transformation of the subcelomic mesenchyme into widespread neoplastic 
smooth muscle proliferations. It is well known that tumors without demonstra
ble mitotk activity (even in well sampled cases) have the ablility to metas
tasize. This has. been demonstrated both forleiomyomata arising in the female 
genital tract as wel l as those arising in the gastro-intestinal tract. There 
i1s no proof in the present clinical presentation as to which of these two 
alternatives represent the true origin of the lesions now in the peritoneal 
cavity. However, in the face of known smooth muscle tumors in the uterus, one 
always has to at least raise the possibilirty that the entire process may have 
originated from them., Either the malignant characteristics of the tumor were 
not recognized because of a sampling probllem of the lesion could represent one 
of these cellular leiomyomas without large amounts of mitotic activity which 
are in fact known to be capabl]e of metastasizing. 
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MODERATOR'S DIAGNOS IS: Intravascular 1 ei omyomatos is 

CLINICAL SUMMARY: 

A 34-year-old female with an enlarged uterus . 

GROSS DESCRIPTION: 

The uterus is enl1arged with the characteristic worm-like extensions 
easily evident in the uterine wa l l and adnexa, occasionally protruding from 
the vascular lumens. 

MICROSCOPIC DESCRIPTION: 

Sections through the uterine wall disclloses the presence of numerous 
dilated vessels that are filled with a beni1gn proliferation of smooth muscle 
cells. In some areas these· proliferations have undergone cystic or hyaline 
degeneration . However, t he majorHy of these are cellular and contain promi
nent thick-wallled blood vessels. Some of these smooth muscle cell prolifera
tions are quite vascular. In many areas these pro.l iferations appear to be· 
arising from the vessell walls. A reticulin stain demonstrates the presence of 
parallel bundles of reticuli n fibers. The vessels from the uterine adnexae are 
involved by the same process. 

DISCUSSION: 

Intravascular leiomyomatosis is a rare ut~rine neoplasm which may also 
invollve the vessels of the pelvis and is characterized by nodular masses of 
histologically benign smooth muscle cells growing within veins. The intra
vascular growth takes the form of visible, worm-like projections that may vary 
from grey to yelll owi sh whHe. The tortuous di1hted veins produce a character
istic indurated 11Woody" character to the vascu1ature especially in the adnexa. 
Occasi'onally the vermiculiform projections protrude out of the vascular lumens 
as tongue-like extensions. There have been reported instances in which these 
venous extensions involve the inferior vena cava and extend even as far as the 
right atrium. The myometrium may be extensively replaced by multiple i1rregular 
solid and semicystic cylindrical tubules filling the vasculature. One may also 
see the presence of characteristic leiomyomas. 

The .histology of the disorder is typified by the presence of benign smooth 
muscle cell s that proliferate within vei ns. The venous nature of the channels 
is distinguishable from lymphatics by virtue· of the presence of organized blood 
clots or fil brin thrombi. The smooth muscle proliferations may have a charac
teristic lobulated architecture which is helpful i n distingui shing them from 
the other lesion that also produces worm-like vascu]ar extensions (endolymphatic 
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stromal myosis). The cells compr1s1ng intravascular leiomyomatosis are without 
cytoplasmic or nuclear atypia. The nuclei themselves are spindle-shaped to ovall 
and have minimal atypi,a. The ce11s themselves tend to pal isade and to form 
fascicles. Thickened blood vessels are characteristically present in numerous 
tumor nodules. In fact these smooth muscle proliferations tend to be more· 
vascular than other benign uterine smooth muscle proliferations. One may see 
any of the histological modifications that might be seen in a standard leiomyoma 
within these intravascular nodules. Speci fica lly, areas of hyaliini zation, myxoid 
degeneration or epithel1ial patterns may be seen. Reticulin and collagen stain~ 
demonstrate the presence of parallel! bundles of collagen and reticulin fibers. 

CLINICAL FEATURES: 

These lesions are benign and are not known to have the capability of metas
tasizing. However, death has occurred when the proliferations have embolized to 
the inferior vena cava or when there has been direct extension to the right 
atrium. Apparently, the masses of smooth muscle ce·lls within the vessels are 
not capable either distant metastases or independent growth. The latter feature 
i1s particularly well demonstrated in those patients in whom part of the neoplasm 
has been left behind at the time of hysterectomy. In these instances, there has 
been apparent regression of the tumor masses once· severed from the uterus. The 
lesion has been reported in women from the third to the sixth decades with the 
majority of cases occurring in the fifth and sixth decades. ]n general, there 
are no specific symptoms associated with this disorder. The two most common 
presenting symptoms are those referable to leiomyomas, i.e. enlarged uterus or 
abnormal uterine b'l eedi ng. 

PATHOGENESIS: 

There are two major theories of the pathogenesis of this llesion; Norris and 
Parmley ha.ve shown that both mechani1sms may be operable. In some instances, the 
1 es ions are be 1 i eved to derive' from the direct extension of an otherwise. typi ca 1 
uterine leiomyoma into the vasculature of the uterine wall. In such cases, 
layers of direct attachment to the endothelium of the vessels are generally not 
a prominent feature. In addition there is. usually a significant extravascular 
component to the lesion.. In other instances, the lesion appears to arise from 
the walls of the uterine vessels. themselves. In this situation, direct continuity 
with the uterine wall is demonstrable. Also in the latter instance, the neoplasm 
tends to be confined to the intravascular spaces. The differential diagnosis of 
thi1s lesion includes a leiomyosarcoma and a stromal sarcoma or endo1ymphatic 
stromal myosis. Major criterion for distinguishing them are listed in the 
Tables. 

COMMENT: 

This case report represents a beautiful example of intravascular leiomyoma
tos i s i nvolving the uterus and vessels of the pelvis. 
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MODERATOR 1 S DIAGNOSIS: High grade endometrial stromal sarcoma with 
metastasis to breast 

CLINICAL HISTORY: 

A 25-year-old female developed acute lower abdominal pain and pelvic exami
nation at that time disclosed a large pelvic tumor., A pregnancy test was nega
tive so a D&C was performed followed by a total abdominal hysterectomy. Approx
imately 15 months later she developed a breast mass. 

The uterus was enlarged and at the midportion of the fundus a hemo¥"rhagic 
7 em. mass was noted protruding into the uterine cavity. It was not well 
circumscribed and invaded 75% of the myometrial wall. 

MICROSCOPIC DESCRIPTION: 

Sections through the uterus show the presence of an anaplastic tumor com
posed of spindle cells. The individual cells infiltrate widely throughout the 
myometrium. In many areas there is a prominent vascularity whi'ch includes 
small capillaries as well as larger vessels. Mitotic activity i1s brisk with up 
to four mitoses per field being encountered. In general, the invasion through
out the myometrilum spares the vessels but occasional foci of intravascular 
involvement are noted. Areas of eosinophilic vascular hyalinization are· absent. 

Sections through the breast show the presence of a tumor with essentially 
the same histological features as seen in the uterine neoplasm Again, high 
vasculari,ty is prominent. The tumor irs not present in vessels and diffusely 
infiltrates the fat and the periducta l tissues. 

DISCUSSION: 

Endometrial stromal tumors have been divided into four major categories. 
These are stromal nodules, low-grade stromal sarcomas, high-grade stromal sarcomas, 
and stromal tumors containing sex cord or leiomyomatous elements. The criteria 
used to separate the first three entities include, 1) the nature of the margins 
with respect to the surroundi1ng myometrium~ and, 2) the numbers of mitoses per ten 
high powered fields. 

Benign Stromal Nodule 

These lesions are usually well circumscribed, white-tan to orange structures 
which may bulge over the cut surface and may contain evidence of grossly cystic or 
hemorrhagic degeneration. Generally~ the margins are pushing rather than infiltra
tive and there is no evidence of an intravascular growth pattern. Microscopically 

) 

one finds that the gross impressions of noninfiltrating margins and lack of imtra- 1 
vascular growth are confirmed. The individual cells in the stromal nodule contain 
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round to oval nucl ei with inconspicuous nucleoli. There is a monotonous 
appearance to the cell population \'Jith lli ttle cytologic variation and the 
mitotk activity is usually l ow but it can be as high as nine mitoses per ten 
high powered fields . There may be a prominent vascular network among the 
ce:lls but there is no evidence of intravascular invasion. The cells most 
resemblle those of the normal midproliferative endometrial stroma. One may see 
clusters of foam cells and also epithelial1 clusters . 

Low Grade Stromal Sarcoma (endolymphatic stroma.l myosis, stromal endometriosis, 
endometrioid sarcoma, stromatosis) 

This is a lesion which occurs in middl,e-aged females with a peak incidence 
between 42 and 53. The uterus usually presents with enlargement and irregular 
contours .. Occasionalll>y, it may present as a po1lypoid lesion wi'thin the endo
metrial cavity. Extrauterine extensions filling the vessels may grossly 
resemble those present in intravenous leiomyomatosis. Unlike benign stromal 
nodules, these lesions invade the myometrium and may also invade t he endome
trium. Furthermore, they are characteristically found within the lymphatic and 
vascu1lar spaces producing the cord-like extensions seen grossly. The, cytolo
gical features of the l ow gr ade stromal tumor are simi lar to those seen in 
stromal nodules except for the al'ready noted features of infiltrativeness and 
vascular invasion. Two histological patterns are discernible in these low 
grade lesions. They hyaline vascular pattern: This consists of endometrial 
stromal cel1is clustered into groups that are separated by an eosinophilic 
hyalinized stroma. The walls of the vessels within the neoplastk prolifera
tion are also hyalinized. Generallly speaking~ mitoses are sparce when these 
areas of hyal i nization are present. This is the pattern most often found 
within the vessels. Usually, the myometr ial invasion is inconspi'cuous and may 
have to be searched for in multiple blocks of tissue. This form of neoplasm 
is almost always ~onfined to the uterus. The second form, the cellular 
variant, is, as the name implies,, more cellular than the hyaline variant. In 
this form, mitoses are more easily discernible as are areas of extension into 
the surrounding myometrium and endometrium. l he hya,linization is liess marked 
and vascularization is not always present. The thick-walled blood vessels are 
also less conspicuous than in the hyaline variant. The prognosis for endolym
phatic stromal myosis is directly re11 ated to the presence of absence of the 
tumor beyond the confines of the uterus. It is unusual for lesions that do 
not extend beyond the uterus to recur, whereas occurrences are· frequent events 
i n tumors which extend beyond it. Recurrences of the low grade stromal 
sarcomas are almost always l ocated in the pelvis and occur in approximately 
50% of cases. Metastases may occur and usually do so on~y after local recur
rences. There is a tendency for metastases to the lung after 20 to 30 years. 

High Grade Stromal Sarcoma (Fibromyxoma) 

Stromal sarcomas account from 15 to 20% of uterine sarcomas. Character
; s ti ca lly they are soft, fleshy polyps of tumors with . areas of hemorrhage and 



JUNE 7, 1981 - CASES NO. 5 & 6 
ACCESSION NO. 23751 

- 26 -

and necrosis. They may invade the myometrium and like the low grade form may 
evidence wormy extensions. Microscopically these high grade stromal sarcomas 
characteristically have widespread areas of invasion in between the, muscle cells 
and endometrial tissues. There may be, marked cellular plleomorphism with hyper
chromasia and prominent nucleoli. The mitotic activity i's bri1sk, and it is not 
unusual to see fifteen to twenty mitoses per i O high powered fields in such 
lesions. The infiltrative character of these neop,lasms i's such that it destroys 
l arge areas of the underlying normal tissues . A prominent feature frequently 
encountered is a high degree of vascularity which may be so extensive that the 
lesion may look like a primary vascular tumor. In such instances all types of 
blood vessels are identifiable, ranging from capillaries to large arterioles. 
A reticulin stain discloses a 11 basket weave 11 pattern around each of the cells 
unless the lesion is very poorly di f ferentiated. One may see similar areas of 
hyalinization as in the low grade sarcomas but this is uncommon. This is a much 
more aggressive, tumor than the low grade. stromal sarcoma and metastases are much 
more common. Reported sites of metastases include predominantly pelvic and 
abdominal areas (bladder, serosal aspects of bowel, omentum and mesentery), 
lungs, bone, spinal cord, lymph nodes, adrenals, liver, and vagina. The patterns 
of spread are generallly hematogenous in nature. Occasionaly these· lesions have 
been associated with estrogen-secreti ng1 neoplasms of the ovary. Of interest is 
that various examples of endocrine activity have been associated with them.. The 
most common form is hyperparathyroidism. The therapy for these lesions is 
generally surgery and many authors recommend postoperative radiotherapy or 
chemotherapy because of the di sma 1 prognosis of these 1 es ions. A rare pa ti' ent 
has been reported in which remission was induced using a combination regimen, 
including adriamycin, Vincristine, cyclophosphamide and megestrol acetate. 

Uterine Tumors Resemblling Ovarian Sex Cord Tumors 

These are the most recently recognized members of the group of the stroma 1 
tumors. It is not uncommon to encounter occasional foci of epithe~ial differen
tiation taking the form of trabecular cords of mesothelial-lli1ke clefts or glands 
llined by clear cells. It has been estimated that this occurs in approximately 
26 to 40% of stromal lesions in a minor way. However,, Clement and Scully have 
reported a series of patients in whom p~lexiform trabecula or tubular arrangements 
were the predominant component of the les.ion. Many of these areas resemble those 
seen in the ovarian sex cord tumors. None of the lesions in the original series 
reported Clement and Scully behaved in an aggressive fashion and all had pushing 
margins. If a reticulin stain is performed, reticulin is found to be sparse in 
the epithelial-like nests. Since that initial description~ it has been recog
nized that sex cord-li'ke areas may be found in stromal tumors of all degrees of 
differentiation. The prognostic factors separating the benign, low grade and 
high grade lesions as discussed above can be applied to tumors containing sex 
cord-like areas as wel l . 

The differential diagnosis in this case includes a primary vascular tumor, 
some form of lymphoprolliferative disease, endometrial carcinoma, malignant mixed 
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Mullerian tumor, adenosarcoma, and some form of smooth muscle tumor. The 
absence of gl ands within the lesion mitigates against the diagnosis of either 
carcinoma or malignant mi1xed Mullerian tumor. The reticullin stains demonstra
ting the presence of ret iculin around each of the individual cells in a 
characteristic fashion excludes the possibility of a poorly differentiated 
adenocarcinoma or primary vascular tumor. 

Special techniques which may be used to help to differentiate between 
several of these lesions include electron microscopy, markers for hilstiocytic 
cellls {see the discussion on Case #21) and markers for endothelial cellls (See 
Cases No. 14, 15 and 22) . 

Electron microscopy on these 1'esions would demonstrate the presence of 
celllls arranged in a collagenous and amorphous ground substance. Many of the 
individual cells appear to be engaged in active collagen synthesis. Because 
of this synthetic ability, the rough endoplasmic reticulum is usually promi
nent. 

COMMENT: 

Metastases to the breast have not been previously described for stromal 
sarcomas although, as noted above, high grade endometrial stromal sarcomas 
such as this are known to produce wi despread metastases. It is unusual to 
have no metastases to the pelvis in such a patient. 
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TABLE 1 

ENDOMETRIAL STROMAL 1UMORS 

1.. STROMAL NODULE 

A. Pushing margins 
B. Less than 10 mitoses in 10 HPF 
C. Confined to the uterus 
D. No lymphatic or vascular invasion 

2. LOW. GRADE STROMAL SARCOMA (Endolymphatic stromal myosis) 

A. Infiltration of myometrium 
B. Less than 10 mitoses in 10 HPF 
C. Vascular and lymphatic invasion common 
D. May extend beyond the uterus and can metastasize 

3 HIGH GRADE STROMAL SARCOMA 

A Infiltrating margins, usually with extensive 
myometrial infiltration 

B. Greater than 10 mitoses in 10 HPF 
c. Vascular and lymphatic invasion comnon 
D. Frequently extends beyond the uterus; metastases and 

death are common 

4. UTERINE TUMORS RESEMBLING1 OVARIAN SEX-CORD TUMORS OR 
CONTAINING MIXTURES OF STROMAL & LEIOMYOMATOUS COMPONENTS 

) 
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TABLE 2 

'SIMPLIFIED -CLASSIFICATION OF UTERINE SARCOMAS 

I. LEIOMYOSARCOMA. 

II. ENDOMETRIAL STROMAL SARCOMA 

A. LOW GRADE STROMAL SARCOMA (ENDOLYMPHATlC STROMAL MYOSIS) 

B. STROMAL SARCOMA 

III. MALIGNANT MIXED MULLERIAN TUMOR 

A. HOMOLOGOUS 

B. HETEROI!.OGOUS 

IV. MALIGNANT LYMPHOMA 

V. RARE SPECIFIC TYPES 

VI. SARCOMA UNCLASSIFIED 
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TABLE 3: 

HISTOLOGICAL FEATURES OF BENIGN AND MALIGNANT UTERINE 
SM!OU'f'Ff']ITS:ITETDi'T.-ORS 

1. HISTOLOGIC FEATURES INDICATIVE OF LEIOMYOMA 

A. Less than 1 mitosis per 10 HPF regardless of the 
presence or absence of cellular pleomorphism. 

B. Less then 5 mitoses in 10 HPF if tumor cells not 
pleomorphic 

2. HISTOLOGIC FEATURES IN SMOOTH MUSCLE TUMORS OF UNCERTAIN 
MALIGNANT POTENTIAL 

A. 5 to 9 mitoses in 10 HPF without cellular pleomorphism 

B. 1 to 4 mitoses in 10 HPF with significant cellular 
pleomorphism 

3. HISTOLOG]C FEATURES INDICATIVE OF LEIOMYOSARCOMA 

A. Greater than 10 mitoses 10 HPF with or without ce~luar 
pleomorphism 

B. Mitotic activity of 5-10 mHoses 10 HPF with cellular 
pleomorphism 

C. Extrauterine infiltration into contiguous structures 
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MODERATOR 1 S DIAGNOSIS: Lymphangiomyoma, lymphangiomyomatosis 

CLINICAL HISTORY: 

The patient is a 27-year old lady who presented with a chylous effusion and 
a large right peritoneal mass who underwent biopsy of the retroperitoneal mass, 
biopsy of the lung and removal of part of the thoracic duct. 

MICROSCOPIC DESCRIPTION: 

Sections through the retroperitoneal mass and the thoracic duct show a 
similar lesion composed of clusters of spindle-shaped cells coursing in various 
directions and forming interanastomosing trabeculae with spaces between the 
cluster. They are lined by flattened endothelial cells. On low power~ the 
overall appearance is mainly papillary , Vascular spaces are seen on the inside 
of the trabeculae that sometimes contain red blood cells. The vascular spaces 
on the outside between the trabeculae do not contain red blood cellls however. 
The cells comprising these trabeculae are of moderate size, eosinophilic, with a 
slightly granular cytoplasm. The nuclei range from spindle-shaped to oval and a 
red nucleolus is often present. Several! large lymphatics are invol'ved by lymph
angiomyomatosis in an eccentric fashion. In addition, a number of the nodules 
apparently also involve lymph nodes as evidenced by the presence of nodules of 
residual lymphoid tissue within the masses. Perivascular lymphocytic infiltrates 
are also seen. 

Sections of the lung biopsy show miinimal and focal involvement by lymphangio
myomatosis that are charecterized by nests of smooth muscle cells separated by 
endothelial-lined clefts in a peribronchial location. 

DISCUSSION: 

In 1955, Enterline and Roberts publi1shed a case report of a tumor of the 
retroperitoneal lymphatics occurring, in a young woman which was termed a lymph
angiopericytoma on the recommendation of Dr. Arthur Purdy Stout. In 1963, Drs. 
Pachter and Lattes reported on tumors of lymphovascular origin occurring in 
the mediastinum. They reported six such neoplasms, three, of which are lymphangio
myomas. (Within their report, two were called lymphangiopericytomas and one a. 
lymphangiomyoma, but review of the cases indicates that they are all lymphanQ~io
myomas). Since that time other cases have appeared in the 1 iterature. l'he mos.t 
common synonyms inc 1 uded lymphangioma, 1 eiomyomatosiis, lymphang,i omatous rna 1 forma
tion, and angiomyomatous hyperplasia. In spite of the variety of names, all of 
the cases are essentially the same in clilnical history and histology. 

This lesion occurs exclusively in women in the reproductive age group (this 
includes the patient erroneous11y reported as male by Pachter and Lattes).. The 
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term, 11 lymphangiomyoma 111 was introduced by Cornog and Enterlline in 1966 and 
this; term has been extended to include lymphangiomyoma tosi s syndrome, by some 
authors in an effort to describe the multiple, nodules of lymphangiomyoma which 
occurs throughout the mediastinum or retroperitoneum as well as involvement to 
the lungs. 

The presenting symptoms most often include pneumothorax, chylous 
effusions, and hemoptysis. Although chylous effusions were almost always, 
present and invo~lved the pleural cavity, the site, of the chylous effusion 
could not be relied on to localize lymphangiomyoma; for chylothorax also 
results from lymphangiomyomas located deep in the mediastinum or retroperito
neum ., 

Mediastinal involvement is slightly more frequent than retroperitoneal. 
If pulmonary involvement is present, it would usually manifest as a prolifera
tion of invnature smooth muscle cells throughout the lung in peribronchi'al, 
perivascular, and perilymphatic regi'ons. Pulmonary involvement is usuallly 
evident radiologically by virtue· of the presence of a typical honeycombed 
pattern. 

That the lesions are. lymphatic in or1g1n is supported by the presence of 
chylous fluid, a special relationship to nonlymphatic structures, and the 
absence of red blood cells in the vascular lumens. The smooth muscle component 
has been demonstrated utilizing PTAH stai1ns and electron microscopy. 

The histogenesis of these 11esion is controversial!. They have been consil
dered to represent either a reactive process or a neoplastic one. Laippley and 
Sherrick thought that the lesion was produced by a sequence of events which 
inclluded rupture of the thoracic duct which led to the production of a chyle
mediastinum and hydrothorax. As a result of this fluid accumulation, an inflam
matory response was induced which led to lymphatic obstruction and subsequent 
proliferation of the smooth muscle ce11s along the lymphatic chain. 

The lesion is also believed to be related to the tuberous sclerosis 
syndrome in some patients and the. masses are thought to be hamartomatous in 
nature. It is of interest that although tuberous sclerosis is seen with equal 
frequency in either sex, the pulmonary involvement with lymphangiomyomatosis is 
seen only in females in the reproductive age group. Because of their unique 
occurrence in females, with or without tuberous sclerosis, it has been postu
lated in that they are hormonallly dependent lesions. Indeed, an estrogen 
receptor protein was done on the present patient and was positive. 

Factor VIII staining shows the presence of the antigen in the endothelial 
cells in the centers of the trabeculae (vascular) whereas the antigen is not 
seen on the endothelium lining the larger peripherally located lymphatics. 

A variety of treatment modalities have been employed in thi's disorder. 
They i'nclude thoracentesis, paracentesis, surgical resection,, irradiation, tal~ c 
poudrage, nitrogen mustard, and progestin. 
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CLASSIFICATION OF VASCULAR TUMORS 

1. BENIGN. 

A. HEMANGIOMA 

B. HEMANGIOPERICYTOMA 

2. MALIGNANT 

A. ANGIOSARCOMA 

B. HEMANGIOPERICYTOMA 

c. KAPOSI 1S 

D. ANGIOENDOTHELIOMATOSIS 
PROLIFERANS SYSTEMATISATA 

3. TUMOR-LIKE 

PSEUDO-ANGIOSARCOMA IN THROf~BOSED 
VESSELS 

(MASSON 1 S VEGETANT INTRAVASCULAR 
HEMANGIOENDOTHELIOMA) 

4. BENIGN LYMPH VESSELS 

A. LYMPHANGIOMA 

B. LYMPHANGIOMYOMA 

5. MALIGNANT LYMPH VESSELS 
LYMPHANGIOSARCOMA 
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Benign cystic mesothelioma. 

In 1969 a 23.-year-old female presented with abdominal pain and fever. An 
exploratory laparo,toJllY was done and a large ovarian cyst and multiple smaller 
cystic structures in the omentum and pelvic peritoneum were removed. In 1973 
she underwent another exploratory laparotomy with removal of multiple serous 
cysts which hooked around a loop O'f the sigmoid col on. The entrapped viscera 
were freed at the time., In October 1973, she again underwent exploratory 
laparotomy with the excision of mulltiple serous cysts, involving the pelvic 
region. That procedure was followed by cobalt therapy. 

GROSS DESCRIPTION: 

In each of the operations, these specimens were characteristically 
composed of portions of reddish-tan tissue which contained multiple grape-like 
cysts incorporated in a connective tissue stroma. Those cysts, ranged from 
microscopic in size up to 1.5 em. in diameter .. 

MICROSCOPIC DESCRIPTION: 

All of the slides examined show essentially the same features. The 
tissues consist of a biphasi1c proliferation involving~ both a mesenchymal compo
nent and an epithelial one .. The mesenchymal component consists of a prolifera
tion of fibrous connective tissue ranging in differentiation from stellate
shaped to spindle-shaped irrrnature mesenchymal cells dispersed in a loose myxoid 
stroma to well-,formed spindle-shaped fibroblasts embedded in a denseliy colla-, 
genized stroma. A prominent vascular proliferation is noted with the mesen
chymal component and has the appearance of proliferatin capillaries as 
typ,ically seen in granulation tissue. In these areas of proliferati'ng capil
laries and immature mesenchymal elements there are prominent numbers of inflam
matory c e l1l s and mar ked depositions of fibrin. In the more rna ture areas there 
are cystic spaces and mesothelial surfaces covered by an epithelial Hning 
which ranges from f l attened inconspicuous cells to tall columnar epithelium 
sometimes arranged in broad sheets. In the areas where there is fibrous 
proliferat i: on, the llesion resembles a reactive process to some unidentilfied 
stimulus. 

In other areas the lesion has a more mature appearance, being composed of 
cystic spaces surrounded by more acellular and denser connective tissue with an 
absence, of fi1brin and. prominent inflammatory infiltrate. In these regions, the 
mesothelial cells lining the cystic spaces range from flattened endothelial
like cells to more cuboidal-appearing, cells. The cel1ls show less atypia than 
present in the more actively inf11amed areas and large sheets of proliferating 
mesothelial cells are absent. 

Sections of the process from the adnexae show occasionall smooth muscle 
cells interspersed between the cystic spaces. 
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This case poses a difficult problem in differential diagnosis for two 
reasons. In the first place one must make the distinction as to whether one 
is dealing with a true neoplasm or another process which has been secondarily 
affected by an inflammatory reaction which includes the production of immature 
mesenchymal elements as we l l as reactiive mesothelial hyperplasia. l he second 
problem encountered is the identification of an underlying lesion and its 
exact nature. lhe two major general categories of lesions to be di,stinguished 
are a lymphangioma or a lymphangiomyoma versus a mesotheli'oma. Special stains 
for mucin, including a muc i carmine and an alcian blue-PAS~ were not really 
helpful in allowing! one to make this distinction since· most of the reactivity 
appeared to be in the stroma. This i1s not unlike the situation seen by Rosai 
and Dehner in their study on mesothelial hyperplasias in hernia sacs. 

Careful i,nspection of the· lining of many of the cystic spaces, shoW' large 
regional variations and areas in which the cells lining the cysts merge with 
the more obviously reactive mesothelial cells. These, include areas in which 
there is a layer of fibrin-covered plump mesothelial cells or stratified 
irregular nests of cells cytologica l ly similar to some of those seen in the 
cystic spaces. 

Benign mesothelial! lesions. include mesothelial hyperplasia, localized 
f i brous mesothelioma, adenomatoid tumor, and benign cyst i c mesothelioma. Areas 
of mesothelial hyperplasia are commonly seen in the. pleura and peritoneal 
cavities, especially in areas where obvious irritation (as evidenced by an 
imflammatory reaction) has occurred. Locali'zed fibrous mesothelioma, as the 
name implies, is predominantly composed of fibrous connective tissue and arises 
from the mesothelial surfaces. The adenomatoid tumor consists predominantly of 
benign-appearing glands lined by unremarkab11e mesothelial cells. This usually 
forms a more or less semicystic,, semisolid mass usually in the genital tract. 
l he benign cystic mesothelioma, is discussed below. 

In 1928, Plaut was the first to recognize the mesothelial nature of some 
peritoneal cysts. Prior to this, the majority of them were believed to be 
lymphangiomas. They were thought to be developmental abnormalities similar to 
the cystic hygroma in the neck. However, Pllaut recognized the presence of 
intercellular bridges and microvilli on the surfaces of the cells and concluded 
that they could not represent endothelial cells and were therefore not in the 
family of lymphangioma. Since then, reports of ben t gn cystic mesotheliomas 
have been relatively rare until recently when several patients analogous to the 
present case were reported. One such was reported by Mennemeyer and Smith. 
This patient presented with abdominal pain and gross ly was found to have lesions 
dispersed throughout the peritoneal surfaces that were covered with numerous 
filamentous string- l ike adhesions. The individual cysts contained clear fluid. 
Microscopically a honeycombed lesion lined by low flattened cells resembling 
endothelial cells mixed with plump cells was pr esent. The cysts were separated , 
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as in the, present case, by mature,, collageniz.ed tissue. Electron microscopy 
of this lesion, demonstrated the presence of microvilli on the cell surfaces 
with t _ight destrosomal contacts and intracytoplasmi'c filaments. This lesion 
recurred and spread throughout_ the peritoneal surfaces without any distinct 
organ involvement. More recently, another case of a similar di1sorder was 
reported by Moore et al, in which a 73 year-old man presented wilth multiple 
recurrences of a lesion not unlik~ that in the present case. The recur
rences spanned an interval of 20 years, and as in the case reported by 
Mennemeyer, and in the present case, was originally diagnosed as a lymph
angioma. 

Indeed, most abdominal cysts have been called 1ymphangiomas, although 
these should be located between the leaves of the mesentary lined by endo
thelial cells with an adjacent variable lymphocytic infiltrate. The histo
logy of the case reported by Moore et al, and of the present case, presented 
with varying1 areas of cystic mesothelial proliferation and chronic inflam
mation with deposiltions of fi1brin and clearly reactive mesenchymal ce,lls so 
that it is difficult to determine if these lesions are reactive or true 
neoplasms. The fact that they tend to recur after long periods of time,, 
when presumably the original initiating influence would have been removed, 
suggests that the llesions are in fact true neoplasms of lower aggressive 
potential, with the ability to recur local1y, but not to invade the under
lying tissues. The reactive phenomena associated with this lesion may be 
in response to the llesion itself rather then having the cystic prolifera
tions, the results of numerous injuries to the periltoneal surfaces. 

Most abdomina 1 mesotheliomas are man gnant and are frequentlly associ
ated with a history of exposure to asbestos. Occasi:onally there have been 
reports of benign papillary mesotheliomas which behaved in a less aggressive 
way, in which there ils no known exposure to asbestos and in which the cells 
are characterized by their bland histology. One can duplicate the histology 
of these benign proli1ferations (which occasionally progress to form malig
nant mesotheliomas) by the use of a variety of agents. (Table) If one 
examines the serosal surfaces, one notes that not only are, the pleural, 
pericardial and peritoneal surfaces lined by mesotheldal cells, but there 
i1s a subjacent mesenchymal component which is well vascularized and which 
contains within it dispersed spindle-shaped mesenchymal ce,lls. In certain 
experimental systems, the latter give rise to typical epithelial cells. 
That this occurs in humans, in spontaneously occurring neoplasms, is 
supported by the, electron microscopic observations, of Bolen and Thorning who 
studied three variants of mesothelioma, i.e., an adenomatoid tumor, a fibro
bllastic mesothelioma, and an epilthelial mesothelioma. In all three neo
pl'asms these authors were able to demonstrate cells which were transitional 
in morphology between the typicall mesenchymal cell and a typical mesothe.lii!Jl 
ce 111. furthermore, Raftery found that if he experimentally injured the, 
peritoneal surfaces, there was an orderly pathway of healing which involved 
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the formation of a fibrin layer containing macrophages and other inflanmatory 
cells which coated the surface of the wound. The residual epithelial cel l s 
did not seem to have a role in the resurfacing process. Rather, the subja
cent mesenchymal cells start to proliferate and acquire a position at the 
surface. Once there, they start to display a mesothel ial form of differentia
tion. The cytologic features changed and the cells became polygonal with 
apical junctions, lateral desmosomes, surface microvilli, and tonofilaments, 
all evident ultrastructurally. 

The ability of the fibrous connec.ti ve tissue component of this area to 
give rise to more epi thelial-appearing cells, is not a recent observation. 
Stout and Murray grew fibrous, mesotheliomas and were able, to demonstrate 
epithelial-like cells growing out from the more, fibrous appearing tissue. All 
of these observations suggest that the mesothelial surfaces in patients have 
the ability to have a prol iteration of the subjacent immature mesenchymal com
ponents wh i ch then gi1ves rise to the more typical appearing mesothelial cells. 
Both of these features, we have seen in the present patient. One cannot 
discern whether or not this is a reactive phenomena to some unknown stimulus 
or whether this represents an autonomous neoplastic process . 

The activities of mesothel ial cells acquired additional degrees of confu
sion when they undergo one of multiple forms of Mullerian metaplasia and then 
give r i se to a Mullerian-derived neoplasm. These Mullerian derivatives in 
their benign form have been called Mullerian cysts, Mullerianosis or Endo
salpingosis. 

COMMENT: 

The lesion in the present case seems to conform best to the entity known 
as benign cystic mesothe·l ioma which appears to have the ability to recur often, 
for many years. In all o.f the case reports, and i n the present case, it is 
difficult to determine if th i s represents a neoplastic process or a reactive 
one. There is evi'dence to support both of these. The most common alternatitve 
diagnosis is a lymphang,ioma or a lymphangiomyomatosis. To make the distinction 
between these two entities, one may uti1llize electron microscopy in which one 
would f ind typical microvill i! and tonofi,laments with well developed apical 
junctions and demosomes in the mesothellial cells versus the demonstration of 
large numbers of pi nocytotic vesicles and Weibel-Palade granul es in endothelium. 
Of interest is a recent abstract by Davy and Tang who reported on the electron 
microscopic findings of three adenomatoid tumors in the area of the epididymis. 
Of these lesions, one was composed of endothelial cells. 
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MODERATOR'S DIAGNOSIS: ? Infla1m1atory low grade mal1ignant fibrous histiocytoma 
? Inflammatory pseudotumor 

CLINlCAL HISTORY: 

A 14-year-old female who presented with abdominal pain and a large 
abdominal mass extrinsic to the bowel, spleen, liver and kidneys, which on 
exploratory laparotomy was found to measure 17 x 14 x 15 em. It primarily 
invollved the omentum and there were numerous small peritoneal implants. 
Followin9 a si'x month chemotherapeutk regimen the tumor recurred. 

MICROSCOPIC DESCRIPTION: 

The lesion consists of a large heterogeneous cell population composed 
predominantly of sp.indle-shaped and fusiform celilis with long cytoplasmic exten
sions surrounded by inflamnatory cellls and a myxoid stroma. In some areas, 
tumor cells are arranged im more compact bundles or in a cartwheel (storiform) 
pattern. Numerous inflamnatory cellls of all types are detectable as are 
immature proliferating capillaries. In some areas the mass has undergone 
focal hyalini1zation. In other areas it has undergone myxoid and cystic degen
eration which is more excessive than that seen in the majori'ty of the· lesion. 
Special stains for mucosubstances show the presence of alcian blue, and weaklly 
mucicarmine positive proteins in the myxo.i d stroma. The PTAH stain highlights 
the long spi,ndle processes present in many of the cells especially where they 
are arranged in elongated bundles. In some areas, the cells which are stell'ate 
have the stai1ning1 characteristics of smooth muscle cells usimg the trichrome 
stain. Focally, abundant collagen production is noted. Mitoses are present in 
about one out of four microscopic fields. Although the cells appear immature in 
many areas, significant pleomorphism is. not appreciated. 

Electron microscopy was apparently performed on this lesion by Dr. Stephen 
Romansky at UCI ~1edical Center who found that the predominant cells were 
imnature mesenchymal ceH s with evidence of differentiation toward inmature 
smooth muscle based on the presence of long cytoplasmic extensions in which 
there were abundant microfilaments which formed fusiform bodies. 

DISCUSSION: 
' 

In eva l uating th i1s neoplasm, all of the neoplasms which have myxoid vari
ance come to mind. The three major ones to be considered are a liposarcoma, a 
neural tumor and a f i brous histiocytoma. Of these possibi l ities, absence of 
lipoblas.ts and of clearly discernible neural elements, mitigates against the 
diagnosis of a liposarcoma or nerve sheath tumor respectively. We are l eft 
trying1 to differenti'ate between a retroperitoneal fibrous histiocytoma versus 
an inflammatory pseudotumor. Retroperitoneal fibrous histiocytomas have been 
described for a number of years and have gone by a number of names.. They were 
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ori gina lily described by Oberl iing who used the term retroperi tonea 1 xantho-
granuloma in 1935. They have also been called retroperitonea l! xantho-
sarcoma, malignant fibrous xanthoma, metastasizing retroperitoneal fibre
xanthoma, fibrous histiocytoma, and fibroxanthosarcoma. The term xantho
granu~ oma has usually been reserved for les i ons which are cytologically 
benign but contai n a1 characteristic mixture of fibroblasts, Foamy histio
cytes, inflianmatory cells and proliferating blood vessel s . However, most 
authors today agree that most xanthogranulomas are potentially malignant 
neoplasms with the abi1lity to recur and to convert into a more obviously 
anaplasti'c tumor. Furthermore, it is well known that tumors which are cytolo
gically benign have the capac i ty to metastasize widely.. An example of such a 
lesion is that reported by Rosas-Uribe et a1. in which a 66-year-old male had 
a tumor composed of cytological ly benign appearing fibroblastic cells, foam 
cells and giant cells. Mitoses were difficult to find. This l esion metasta
sized widely to the lymph nodes, lungs, bones and heart. In both, the primary 
and metastatic lesions were simi1ar wtth regard to their bland appearance. 

A group of histologically similar lesi1ons was studied by Cozzutto· et all. 
These were all present in children in the retroperitoneum. These authors 
reported on five patients, three of whom were fema 1 e ranging in age, from five 
to nine. l he lesions in three of the patients were composed of pleomorphic 
cells without much mitotic actiivity. One of the cases had no mitotic 
activity and did not contain atypical cells, and the fifth case contained 
both atypi,sm and numerous mitoses. The first patient reported by them is of 
particular interest s i nce the l esion was originally cytologically bland and 
diagnosed as a xanthogranuloma. However, following radiotherapy and subse
quent excision of the l esion, it became more frankly pleomorph i c. It is 
dilfficult to determine whether or not the radiotherapy enhanced the cellular 
pleomorphism or whether this would have occurred in any event as reported by 
Yannopoulous and Stout in patients not receiving radiotherapy. 

It has been stated by some authors that the presence of a storiform 
pattern serves as an indicator for malignancy. However, it has been our 
experience that one may find a storiform pattern in a clinica llly benign 
fibrous hist iocytoma. 

Electron miscrocopy has been performed on a number of fibrohistiocytic 
lesions and xanthogranul'omatous tumors. Typical fibroh i stiocytic ce·lls 
have been identified. In addition, myofibroblasts have been shown to, be 
present in a number of these lesions. In an ultrastructural study by Churg 
and Kahn, it was found that five out of six fibrous histiocytomas contained 
myofibroblasts and that histologically some of the cel lls studied possessed 
elongated cen processes with abundant eosi'nophilic cytoplasm resembling 
rhabdomyoblasts at the llight microscopic level. They also found typical 
fibroblastic cells. They concluded that ma l ignant fibrous histiocytoma 
cel ls show a spectrum of cellular differentiation from fibroblastic t o 
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myogenic and that the histologkal and cytological di1stinction between these 
two celli types might be difficllt to discern. However, the presence of myofibro
blasts does not guarantee that the lesion is a fibrous histiocytoma. These 
cells were origin~lly described in granulation tissue where it was noted that 
the fibroblasts developed structural and functional features typical of smooth 
muscle cellls. These features included the presence of massive bundles of intra
cytop,l a smile mi crofil aments, immunofluorescent 1 abe 1 i ng with human anti -smooth 
muscle serum, multiple indentations and f0lds in the nuclei suggestive of nuclear 
contraction reaction of strips of granulation tissues to pharmacologic agents 
which caused their contraction or relaxation and the presence of numerous cell 
to cell and cell to stroma connections which allowed the transmission of contrac
tion to the tissues as a whole. 

MYofibroblasts may also derive from smooth muscle ce11s as suggested by 
studies on estrogen-stimulated rat uteri where the smooth muscle cells assume 
fibroblastic characteristics and produce connective tissue. A third postulated 
celll of origi1n is the primitive mesenchymal stem cell. These cells are particu-
1ar1'Y prominent in a variety of fi,brocontractive conditi,ons especially palmar 
and plantar fibromatoses, desmoid tumors, infantile digital fibroma and fibroma
tosils of the thyroid region. They have also been descrilbed in myositis ossifi
cans, nodular fa sci iti s, rena 1 artery dyspl asi,a, fibrohi stiocytic pseudo tumors, 
pi gmentedl vill'onodul ar synovitis, xanthomatous pseudo tumors and massive ovarian 
edema. True neoplasms are also believed to contain them. Some of the tumors in 
which they have been described include, atypi'cal fibroxanthoma of skin, malilg
nant fibrous histiocytoma, fibrosarcoma, 1 ei omyosarcoma, 1 ei omyoma tos,i s, perilto
nealis disseminata, fibrotic leiomyomas, parosteal osteogenic sarcoma, congeni
ta 1 me sob las tic nephroma,, uterine plexiform ·tumor, nasopharyngea 1 ang,iofi broma, 
myocardial fibroma and congenital mesoblastic nephroma. They are also' present 
in the stroma surrounding a variety of carcinomas. 

COMMENl: 

All of the above stud,ies do not a111ow us to make the distinction as to 
whether the lesion in this particular patient represents an .inflammatory pseudo
tumor· or a true, neoplasm of filbrohistiocytic nature. Indeed, she was reported 
by Dehner at the recent lAP meeting as an example of an inflanmatory pseudotumor 
occurring in the retroperitoneum of children. However, I believe that we prob
abl'Y should be cautious in accepting it as a true inflammatory pseudotumor rather 
than a low grade malignancy (which I personally favor). I think that this lesion 
does represent a low grade malignant fibrous histiocytoma based on the presence 
of histological fields in the tumor which are acceptable for the diagnosis of 
fibrous histi'ocytoma, its recurrence, and the reported cases in the lliterature in 
which cytologically bland neoplasms having features similar to this have been 
known to metastasize. 
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MODERATOR 1 S DIAGNOSIS: Large solitary luteinized folllicle cyst of pregnancy. 

CLINICAL HISTORY: 

A forty-year-old gravida 3, para 3~ with a right adnexal cyst measuring 
approximately 10 x 15 em. detected approximately two months following a 
spontaneous de·l i very. 

MICROSCOPIC DESCRIPTION: 

The sections examined show the presence of a large collapsed cyst lined by 
luteinized cells in which it is difficult to discern the presence of the usual 
cellular layers of typical cystic follicles, The most prominent histological 
feature is the presence of severely atypical, hyperchromatic and pleomorphic 
nuclei in many of the cells. No mitotic activity is detected. Hyaline eosin
ophilic droplets and prominent vascularization are absent. The structure 
appears to come from a single cyst in which there is some evidence of fibrosis 
causing entrapment of isolated islands of luteinized cells. A reticulin stain 
shows a paucity of reticulin in the cyst lilning. Immunoperoxidase for HCG is 
weakly pos ilti ve. 

DiSCUSSION & COMMENTS: 

This is a beautiful example of a lesion recently reported by Clement and 
Scully who reviewed eight patients with a si,milar lesion and quoted the litera
ture for a ninth case. 

Characteristically, these cysts are large~ solitary unilocular lesions 
wilth median diameters of 25 em. and lined by lute·inized ce.lls with focal 
marked atypia similar to that seen in the present case. 

Marked ovarian enlargement related to pregnancy i's rare and is usually due 
to the presence of multiple 1 uteim cysts (hyperreactio 1 utei na llis) or pregnancy 
1 uteomas, (which are so 11 i d nodules composed of 1 utei ni zed ce 11 s). Both of 
these lesions may be functioning and are vi'rilizing when they do function 
because of the increased production of testosterone. 

The centers of the cysts contain fluid which is either serous or serosan
guinous. There is usually a lining which measures approximately 0.5 em. in 
greatest thickness composed of a sing~e layer of luteinized cells or multi
layered cells which may be densely eosinophilic to clear depending on the 
degree of cytoplasmic vacuolization. Generally, the intracytoplasmic eosino
phillic hyalime bodies and calcifilc foci frequently encountered in pregnancy 
corpora lutea are absent. The most striking finding is the presence of focal 
bizarre nuclei . The numbers are highly variable. The luteinized layer is 
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penetrated by capillaries. It is difficult to distinguish the presence of a 
granulosa and theca cell layer. The outer part of the wall contains fibrous 
tissue and occasionally small nests of entrapped luteinized cells are similar 
to those seen in the present case. Call-Exner bodies are absent. If a reti
culin stain is done, scant reticulin is demonstrable around the luteinized cells 
suggesting that they are derived from a granulosa cell llayer. None of the 
patients reported by Clement and Scully had associated endocrine symptoms i,n 
contrast to cystic follicles and luteomas associated wHh pregnancy. 

The pathogenes i s of this lesion is unclear but it is probably related to 
abnormal ly high levels of HCG similar to the situation in hyperreactio lutein
alis and pregnancy lluteomas. In the former condition, one, sees multiple 
cystic fo 11 i c 1 es lined by the c 1 ass i ca 1 three 1 ayers (granulosa ce 11 s and theca 
cells surrounded by a dense stroma). There is generally no nuclear pleomor
phism. This situation has been associated with trophoblastic disease, erythro
blastosis fetalis, multiple pregnancies and the use of ovulation-inducing drugs. 

The differential diagnosis also includes a corpus luteum of pregnancy. 
However in contrast to this l1esion, sollitary luteinized cysts lack the convo
luted border, the clear demarcation between granulosa and theca celils, areas of 
hyaline bodies and calcification and the extensive inner lining of connective 
tissue characteristically seen in pregnancy corpora lutea. Simi1l'arly, it is 
unlike the pregnancy luteoma in that it is nonfunctioning and the latter are 
composed of so l id multiple nests of l uteinized cells which occur bilaterally in 
both ovaries producing~ tumor-like masses. Occasiionally, one may encounter a 
rare giant cystic granulosa cell tumor. However, in contrast to the present 
case, Call-Exner bodies are absent and there is marked luteinization. The 
giant cystic granulosa cell tumor usually contains little or no evidence of 
luteinization. 

The postulated mechanism of development of this lesion is related to HCG 
levels and FSH and lH levels during the time of pregnancy or i11111ediately 
fol1owingl it. Presumably in the postpartum period in the woman who is not 
lactating, prolactin levels fall to normal if llactation is not occurring. As 
a result the FSH and LH levels rise inducing ovulation and possibly inducing 
an abnormal response leading to the development of the large cystic follicle. 

The fact that the patients in Clement and Scully's series were all wel l 
five to sixty-eight months followimg the diagnosis, suggests that the response 
is to increased HCG levels rather than to the .formation of a neoplastic cyst. 
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MODERATOR 1 S DIAGNOSIS: Gonadal stroma tumor· of testis 

CLINICAL HISTORY: 

A 46-year-old male with a three weeks 1 history of left testicular pain 
from which a mass was palpated. A lymphangiogram showed nodular defects in 
the lleft iliac chain and the left peri-aortic lymph nodes. At the time of 
left orchiectomy a firm yellow nodule with pushing margins was found which 
measured 22 mm. in maximum di'ameter. 

MICROSCOPIC DESCRIPTION: 

Sections through the testis show the presence of a predominantly well 
encapsulated cellular mass. Low power examination shows the presence of 
multiple areas of eosinophilic hyalinization of the tumor. The tumor itself is 
composed of spindle cells occasionally arranged in a storiform pattern with 
prominent areas of sclerosis and perivascular fibrosis. In some areas, a 
prominent palisaded tubular-like arrangement of the epithelium is noted. There 
is no evidence of gland formation nor are interstitial cells readily identi
fiable. The tumor itself is surrounded by normal appearing testicular tissue 
except in one area in which there is fibrosis and loss of the spermatogenic 
tubules but the interstitial cells are preserved. There is no mitotic activity. 

DISCUSSION: 

Testicullar tumors are classifi1ed accordi'ng to their histogenetic deriva
tion in the l atest WHO International Classification Scheme. (Table) Both the 
ovary and testis develop from the urogenital ridge. Primordial germ cells 
mi1grate into this area from the root of the mesentery. These subsequently give 
rise to the germ cell neoplasms of both the ovary andl testi1s. They also 91ive 
rise to germ cell tumors in midline l'ocations throughout the body •. The uro
genital ridge is covered with a prol i ferating celomic epithelium which gives 
rise to the cc:>Jl1Jlon epithellial tumors of the ovary and in the testis gives rise 
to the adenomatoid tumors which develop in the region of the epididymi s. 
Extending into the urogen i tal ridges are the so-called primitive sex cords 
which give rise to the gonadal stromal tumors. In the female, these are pre
dominantly of the granulosa-theca cell type or the Sertoli-Leydig cell type 
(arrhenoblastoma). These tumors have their homo1ogues in the testis. The 
homologue of the arrhenoblastoma is the androblastoma. There are also granu
losa cell tumors, pure stromal tumors and pure Sertoli or pure leydig celll 
tumors. 

The testicular sex cord stromal tumors are classified by the ~Jorld 
Health Organization as well di f ferentiated, mixed forms, or incompletely 



l 

) 

) 

- 53 -

JUNE 7, 1981 - CASE NO. 11 
ACCESSION NO. 24083 

differentia ted. (Table) Within the we 11 differentia ted form, one is ab 1 e to 
recognize Leydig cell tumors, Sertoli cell tumors or granulosa cell tumors. 
Others advocate the inclusion of the so-called diffuse or stromal pattern and 
the mixed pattern. The Sertoli cells are generally estrogen-producing. The 
leydig cells are generally androgen-producing, and the diffuse stroma support
ing these may produce either. The term androblastoma was origimally proposed 
by Tei'l um to differentiate i't from its homologue in the ovary, the arrheno
blastoma. However, Mostofi prefers to call them gonadal stroma l! tumors since 
all of them probably arise from a primi'tive specialized stroma of the gonad. 
Because of this, common origin, the testicular gonadal stromal tumors may 
exhibit a range of histological features which extend from pure granulosa cell 
to fibroblastic tumors. One occasionally may also see pure Sertoli cell 
tumors or pure leydi, g cell tumors. 

If nne looks at the distribution of testicular neoplasms, one finds that 
the majority in older men are localized manifestations of a systemi'c lymphoma. 
These account for 44% of testicular and paratesticular tumors in this age 
group. Twenty four percent of the tumors are germ cell and 10% are gonadal 
stromal. Of this 10%, 2% are pure Sertoli, 6% are pure interstitial cell, and 
2% are the diffuse stromal. The remaining 22% of neoplasms are comprised of 
supportive t i ssues and are usually located in the paratesticular area. In 
younger indivi duals, gonadal stromal tumors are much rarer and account for 1 
to 3% of neoplasms. In this age group, the most comnon tumors are in the germ 
celll category. 

Gonada 1 stromal tumors may be seen in any age group rangi ng1 from bi1 rth to 
the 8th and 9th decades. They range in size from 1 to 10 em. and! are generally 
lobulated and form well encapsulated l esions which have a whitish to yenowish 
color depending on the degree of steroid synthesis. The incidence of mallig
nancy is rare and these tumors may exhibit endocrine functions. If endocrine 
symptoms are present, they are frequently feminiz i ng with approximately 40% 
of patients presentin9 with gynecomastia. 

The histological features vary depending on whether there is differentia
tion toward Leydig cells, Sertoli cells or gonadal stromal cel ls. Malignancy 
is difficult to predict as is the case im homologous neoplasms of the ovary. 
Factors associated with a mal i1gnant behavior include areas of hemorrhage and 
necrosis, marked cel lular' anaplasia, the demonstration of vascular invasion, 
and large numbers of mitoses. 

It is of interest that although these patients usually man i fest symptoms 
of feminization, if hormonal symptoms are present, immunoperoxi'dase localiza
tion studies pub,lished by Kurman et al. in 1978 have shown that a pure stromal 
tumor of the testis was associated with the production of testosterone, 
estradiol' and estriol. (Case 11 of Kurman et al. Cancer 42;1772, 1978). 
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The areas of perivascular fibrosis and eosinophilic hyalinization 
present within this tumor appear to be analagous to those seen in a peculiar 
variant of an ovarian gonadal stromal tumor originally described by 
Chaldardjian and Scully (Cancer 31:664, 1973) known as a sclerosing stromal 
tumor. This lesion is believed to represent a gonadal stromal tumor which 
has probably undergone secondary vascular changes leading to the sclerosis. 
Presumably, this same thing is happening in this case although such changes 
have not been described in the literat'ure for testicular neoplasms. 

The differential diagnosis of this lesion includes a paratesticular 
tumor including a fibroma or a leiomyoma. Another consideration is a fibrous 
mesothelioma. Of lesions occurring primarily in the testis rather than the 
paratesticular region, one would have to consider a gonadal stromal tumor and 
a primary testicular carcinoid. The present lesion appears to be a mixed 
gonadal stromal tumor which is composed predominantly of diffuse stromal 
proliferation but in which there are cords composed of Sertoli-like cells. 
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TABLE I 

WHO INlERNATIONAL HISTOLOGICAL 
CLASSIFICATION OF TESTIS TUMORS 

11. G'erm cell tumors 

2. Sex cord/stromal tumors 

3. Tumors and tumor-like lesions containing both germ cell and sex 
cord/stromal elements 

4. Miscellaneous tumors 

5. Lymphoid and hematopoietic tumors 

6. Secondary tumors 

7. Tumors of collecting ducts, rete, epididymis, spermatic cord,, capsule, 
supporting structures and appendices 

8. Unclassified tumors 

9. Tumor-1 ;· ke 1 esi ons 

WHO CLASSifiCATION 

SEX CORD/STROMAL TUMORS 

A. WELL DIFFERENTIATED FORMS 

1. LEYDIG CELL TUMOR 
2. SERlOLI CELL TUMOR 
3. GRANULOSA CELL TUMOR 

B. M~IXED FORMS 

C. INCOMPLETELY DIFFERENTIATED 
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MODERATOR'S DIAGNOSIS: Neurosecretory carcinoma in small intestine, 
? primary 

CLINICAL HISTORY: 

The patient i s a 58-year-old male who presented in November of 1980 with 
a variety of G. I. complaints and a weight loss of over 50 pounds. A pulmonary 
nodule was present on x-ray. At colonoscopy a hyperplastic. polyp in the trans
verse co ~ on and an adenomatous polyp in the cecum were identified. An explor
atory laparotomy was performed with removal of a segment of bowel which con
tained a 10 em. ulcerated focal1ly hemorrhagic necrotic mass. Three months 
later the patient underwent a second exploratory laparotomy and was found to 
have extensive metastatic disease throughout the abdomen and liver. He went 
downhill i n the postoperative period and died. 

MICROSCOPIC DESCRIPTION: 

The tumor consi'sts of an anaplastic cell population diffusely infiltrat
in9 through the wall of the small intestine with extensive involvement of the 
serosa and submucosa. Widespread lymphatic involvement is noted with plugging 
of the lymphatics at the muscularis mucosae as well as around the muscularis 
propria. They are also noted in the central lacteals of the villi of the 
small intestine. These highly anaplastic large cells are present in noncohe
sive sheets with abundant mitoses and multiple multinucleated cells. A 
reticulum stain demonstrates. a prominent epithe·lial pattern. Trichrome stains 
fail to demonstrate the presence of intracytoplasmic filaments. A stain for 
melanin is negative. The, Grimelius stain i1s focally positive in some of the 
tumor cells. Immunoperoxidase studies for CEA vasoactive intestinal polypep
tide and insulin are weakly positive. Ultrastructural examination of this 
neoplasm discloses the presence of a highly anaplastic tumor in which some of 
the ce 11 s contain membrane-bound neurosecretory granules. They are more or 
lless homogeneous in shape. No evidence of mucin production is present. 

DISCUSSION: 

The histological features, of this neoplasm indicate the presence of ana
pllastic carcimoma by virtue of the reticulin stain. The location in the small 
intestine with the extensive lymphatic permeation, the areas of necrosis and 
the prominent localization within the wall of the bowell rather than in the 
mucosa, suggests that the lesion represents a metastasis or an extension from 
another tumor rather than a primary tumor at this site. If one had to1 guess 
the possible source of the primary, one woulld have suggested a primary giant 
cell carcinoma arising in lung, pancreas or prostate. Another possibility 
which could be enterta i ned is a pleomorphic malignant melanoma. 
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However the ultrastructural demonstration of neurosecretory granules with
in the cells and the focal positivity of the Grimelius stains suggest a neuro
endocrine tumor either arising in the pancreas and extending to the small 
intestine or arising primarily in the bowel wall. The presence of positive 
reactions for vasoactive intestinal polypeptide (VIP) and insulin also supports 
this diagnosis. 
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MODERATOR•s DIAGNOSIS: Adenocarcinoma, nasopharynx 

CLINICAL HISTORY: 

The patient is an 81-year-old mal'e who was first seen in 1975 with a two 
year hi1story of nasal stuffiness. At that time, a 1 eft nasal polyp was removed. 
Six months after that, granu lation tissue was noted high in the posterior naso
pharynx and x-ray therapy was given. In 1980 he returned with a nasal polyp on 
the left which was removed. It consisted of multi1ple pieces of tissue, the 
largest of which measured 2 x 1.2 x 0.5 em. In December of 1980 he experienced 
a second recurrence of the lesion. 

MICROSCOPIC DESCRIPTION: 

The lesion consists of an adenocarcinoma composed of tall columnar cells 
intermixed with a dense fibrous connective tissue stroma which actually con
stitutes the bulk of the tissue. The epithelium lines small cystic spaces or 
covers broad based papillary excrescenses resemble colon carcinoma. In several 
areas the cells are partly vacuolated suggesting the presence of mucin. In the 
majority of areas the tumor is composed of a single layer of cells lininQI the 
papillae. However, in other areas, it is multilayered and in some places form 
a cribriform arrangement. Special s,tains for mucin and for argentaffin granules 
are, both negative. The tumor histolog ically resembles those seen in the colon. 

DISCUSSION: 

Ma 1 ignant tumors of the nose and para nasa 1 sin uses are relatively uncommon 
and constitute less than 1% of al l malignancies. Squamous cell carc1nomas are 
by far the most frequent tumor. Glandul1ar and gland-1 ike carcinomas comprise 
between 4 and 8% of the rna 1 i gnanci es of the sinuses. Of these, many are of 
minor salitvary gland ori9in. There is a special form o·f glandular neoplasm 
which arises in the upper resp1ratory tract that resembles those present in the 
colon. Characteristically, they are pap i llary tumors which may manifest crypt
l ike proliferations, associated with cel l s resembling those seen in the gastro
iJntestinal tract and they may even contai'n muscle fibers resembling muscularis 
mucosae. Among the cells identified, one sees intestinal-like absorpti1ve cells, 
goblet cells, argentaffin cells and rarely Paneth cells. Of particular interest 
i1s the fact that these colonic-llike neoplasms occur almost exclusively in men. 
In the seri1es by Ironside et al .. eighteen of the nineteen patients reported were 
men. Likewise, there was a large male preponderance in the study by Gamez
Araujo et al. 



- 611 -

JUNE 7, 1981 - CASE NO. 13 
ACCESSION NO. 23883 

The lesions usually present in the fifth decade with symptoms of nasa l 
obstruction, a growing mass, epistaxis or rhinorrhea. They have been described 
aris,ing high in the nasopharynx usually involving the nasal cavity, ethmoid or 
maxillary antrum. The majority of the llesions are moderately to well differ
entiated although solid forms exist. The latter are usually composed of ana
plastic cells and have a poor prognosis than its better differentiated counter
part. These lesions appear to start on the middle turbinates or ethmoid and 
then to extend laterally into the, orbit.. They characteristically are subject 
to local recurrences often many years after the initial lesion has been 
resected. Metastases to the regional lymph nodes are less common and wide
spread metastases are rare. The patient reported by Jarvi is distinctly 
unusual in this respect. Furthermore, the lesion he reported contained promi
nent numbers of argentaffin cells as well as Paneth cells. The lesion has a 
tendency to invade the area of the cranial fossa and this is frequently the 
cause of death. 

Of particular interest is the predilection for males and the apparent 
association with certain occupations. Specifically, workers with wood and saw
dust seem to be at increased risk. There also appears to be an increased risk 
with the repair of footwear and a. possible increase in patients who held jobs 
relating to the baking or flour milling industries. The exact nature of the 
carcinogen in. the woods or flours is unclear at the present time. 

Recurrences are common but the lesion seldom metastasizes. The sin9le 
best therapy is a curative resection at the time of an early diagnosis with 
total removal of the tumor. 

There is some debate as to the exact cell of origin. Most investigators 
believe that the tumor arises from endodermal derivatives which are present in 
the pharynx. There is an argument among embryologists as to the exact line of 
demarcation between ectoderm and endoderm in the pharynx. There is a structure 
known as a pharyngeal membrane which separates the stomodaeum from the anterior 
portion of the primitive intestine. Th1is membrane disappears by the third week 
of fetal life and it is therefore, difficult to study its exact location with 
respect to the structures subsequently derived from it. 
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CANCER OF NOSE + PARA NASAL SINUSES 
(BASED ON 99 CASES ) 

SQUAMOUS 32 

ADENOCARCINOMA 19 

UNDIFFERENTIATED 13 

SALIVARY GLAND 12 

TRANSITIONAL 6 

LYMPHOMA 9 

SARCOMA 4 

OTHERS 4 

(MODIFIED FROM IRONSIDE + MATTHEWS 1975) 

OCCUPATION OF 19 PATIENTS WITH ADENOCARCINOMA 

SAWMILL WORKER* 11. CARPENTER* 

PENSIONER 12. WOOD MACHINIST* 
SHEET METAL WORKER 

CARPENTER* 13 BAKER PASTRY COOK 

TIMBER WORKER* 14. HOME DUTIES 

BODY BUILDER* 15. HOSP !TAL WORKER 

PENSIONER 16. BUILDER* 

PENSIONER 17. RETIRED 

PENSIONER 18. WOOD TURNER* 

BOOT FACTORY 19. CARPENTER* 

JOINER* 

* EXPOSURE TO WOOD DUST 

(MODIFIED FROM IRONSIDE + MATTHEWS 1975} 
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MODERATOR 1 S DIAGNOSIS: Myxoma of the palate (? myxoid neurofibroma) 
Myxoma of heart 

CLINICAL HISTORY: 

The patient is a 25 year old female who had presented with a lesion of 
the hard palate,, present for five and one half years. This was resected. 
Shortly thereafter several masses were resected from the left and right atria. 

MICROSCOPIC DESCRIPTION: 

Examination of the lesion i n the hard palate shows a widely infiltrating 
lesion that extends to the marg i ns of resection. It is composed of a promi
nent fibrillar stroma within whi>ch are dispersed polyhedral and sp,indle
shaped cells and large numbers of blood vessels. In addition, macrophages and 
mast cellls are present. The lesion has a peculiar lobulated appearance and 
does not appear to be located within a blood vessel. (An elastic tissue stain 
for vessels is negative: in this regard.). Several large vessels are present 
which do not contain evidence of a proliferating lesion within them. In addi
tion, the lesion surrounds several nerves which appear normal. A trichrome 
stain discloses the presence of prominent wavy collagen fibrils within the 
stroma of the lesion. No mitoses are identified. 

Examination of the tumor from the heart discloses the presence of a 
papillary and micropapillary growth which arises from the endocardium. The 
surface projections of the neoplasm are covered by a single layer or mul tiple 
layers of flattened lepidic cells. The stroma is amorphous and contains 
abundant vessels and hemosiderin-laden macrophages. There are focal ~reas of 
hemorrhage. The lesion extends into the superficial! portion of the myocar
dium. No mitoses are identified. 

The lesion i s most intensely cellular at the area of attachment. Numer
ous blood vessels are present in the lesion, some of which appear to be pre
existing vessels especially those at the base of the lesion. Newer formed 
vessels lined by cells resemb l ing those on the surface are, present. In addi
tion, several vascular-like spaces are i dentified which extend as invagina
tions from the overlying lini ng cells. The trichrome stain discloses the 
presence of rare collagen fibers within the stroma in contrast to the lesion 
in the palate. Elastic tissue stains demonstrate sparse elastic fibers in 
both l esions. Focal areas of calcification a~e noted in the cardiac lesion. 

DISCUSSION: 

Myxomas were first described in the 18th century by Bonnetti. Stout 
defined them as 11 tumors composed of stellate and spindle-shaped cells 
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dispersed in a myxoid stroma usually containing mucopolysaccharides through 
which course very de1i'cate reticulin fibers iln varying directions.n They occur 
most corrmonly in the heart, although they have been found in extracardiac 
locations. These tumors are described in the fascicle of cardiovascular tumors 
as the most frequent primary tumor of the heart. It derives from the endo
cardium as a polypoid and peduncul ated mass extending into the heart chambers. 
These authors believe that myxomas derive from mesenchymal cells of the sub
endocardial layers which imita.te primitive mesenchymal cells. 

The clinical features largely depend on the chamber of the heart which is 
involved and most commonly these tumors mimic mitral vallve disease. The second 
most corrmon presentation is that of embolic phenomena. Forty five percent of 
patients with left atrial myxomas present with emboli. The favorite embolic 
sites are the cerebral vessels including those of the retina. Vessels of the 
extremity are another favored site. However, visceral emboli have been 
described as has involvement of the coronary arteries (presenting as acute 
myocardial imfarctions). Myxomas arising in the right side of the heart fre
quently present as pulmonary emboli. 

Cardiac myxomas are most commonly encountered in the third to sixth 
decades although they have been described in all age groups. There is a disa
greement in the literature as to whether or not there is a predilection for one 
sex or the other. Some authors state that they are found with equal frequency 
in both sexes whereas others say that there is a slight female preponderance. 
Five percent of these lesions are multicentric in the heart. Simi1larly, a smal1l 
percentage of extracardiac myxomas may be multicentric. The presence of repea
ted episodes of arterial embolization of the peripheral vessels with the pre
sence of a cardiac murmur should alert the physician to the possibiility of the 
diagnosis of a cardiac myxoma. Alll but one of the pattents studied by the group 
at the AFIP with tumors of the left ventricle, did manifest tumor embolization. 

Once the clinical suspicion is aroused, a variety of diagnostic techniques 
may be used to help establish the diagnosis. These include cardiac catheteriza
tion, radionucleotide studies and echocardiography. They have alli improved the 
diagnostic acumen of the clinician. Recently it has been recommended that echo
cardiograms be used rather than cardiac catheterization studies to eliminate the 
possibility of embolizing the, tumor with the cardiac catheter. 

Once the diagnosis 1s established, these lesions should be excised as soon 
as possible to avoid systemic embolization. There shoulld be wide resection 
around the base of the tumor since it may extend into the underlying heart 
tissues and heart fibers may be embedded within it. If not comp letely excised, 
myxomas tend to recur. Such ~~'recurrences!' may be the result of imadequate resec
tion, tumor implantation to other sites of the heart or unrecognized multicentri
city. An· acceptable malignant myxoma has never been described in the heart. 
Those which have been reported, represent tumors in which there is myxoid degen
eration in some other form of sarcoma, most frequently liposarcoma or a Schwann 
ce 111 tumor . 
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Ever since thei1r orig1inal description, there has been controversy as to 
whether myxomas. represent true neoplasms. or areas of myxoi d degeneration in 
thrombi. The present consensus is that these lesions do represent true neo
plasms, although the exact cell of origin is still debated. Postulated cells 
of origin include muHipotential mesenchymal cells, subendothelial vasoform
ative reserve cells and myofibroblasts. 

Synonyms of this lesion include fibromyxoma, angiofibromas, ang,iofibro
elastoma, polyps., and papilliferous tumor. Presenting symptoms include 
dyspnea, precordial pain, syncope, fever, heart murmurs, cyanosis, heart 
failure, anemia, asthenia, increasing1 heart size, increased ESR, hemoptysiis, 
polycythemia, friction rub·, fatigue, weight lloss, and i'ncreased gamma 
globulins. Myxomas im the heart are unlike the myxomas occurring in the soft 
tissues in that cardiac myxomas tend to have more· vesse1s, be more cellular, 
embolize more. frequently and have fewer co1l'agen and el1astic fibers. 

GROSS FEATURES: 

These tumors are usually polypo~id, fri.able, pedunculated lesions. with 
smooth, rounded or bosselated surfaces that are gelatinous or muco.id and grey 
to grey-white with areas of thrombosis, hemorrhage or even calcification. 
They measure from 0.4 to 15 em. in greatest diameter and may be present on a 
long stalk allowing it to prolapse into another chamber from which the lesion 
arises. However, not all myxomas have such a prominent pedicle. 

MICROSCOPIC fEATURES: 

Characteri sti ca lly these neoplasms are composed of single cells. or groups 
of cells dispersed in a loose, afibrillar, slightly basophilic mucoid matrix 
which is weakly positive with the PAS stain and demonstrates stronger posi
tivity with A 1 ci an b 1 ue or muc"i carmine. The two common shapes that myxoma 
cells demonstrate are a stellate appearance or a polyhedral appearance. The 
latter are known as "lepidic 11 cells and were thought to have an endocardi1al 
origin. The overall cellularity of these lesions varies from fie·ld to fioeld, 
and tumor to tumor. Occasionallly one may have to search through many micro
scopic fields in order to find the characteristic myxoma cells. In other 
areas the lesion is dense·ly cellular. It i1s not unconmon for these lesions to 
have a papi 11 ary or mi cropapi nary structure. The surfaces of the. papi 11 ae 
are lined by the polyhedral cel1ls either in a single cell layer or in multiple 
layers. 

In studying these lesions Ferrans and Roberts distingushed five histolo
gical features. These included, 1) single cells, either polyhedral or 
stellate in shape, 2) clusters of, or cords of, rounded or elongated cells, 
3) network-like arrangements of stellate cells, 4) concentrically arranged 
cells~ and 5) branching and nonbranching structures. Vascular-like channels 
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are present and represent either imvaginations from the surface or production 
of new primitive capil l aries. Large vessels are abundant at the .base of the 
tumor and these derive from the subendocardi'al vessels,. The endothellial cells 
nning the newly formed vessels~ other then the tumor itself, resemblle primi
tive mesenchymal cells and they have been shown to contain Factor VIII, a 
marker for endothelium. The cells on the inner layers of vascular structures 
have larger~ less dense nuclei and paler cytoplasm than those on the outer 
portions, and they appear somewhat less mature. Other cellls which may be 
dispersed within the stroma include mast cells and macrophages. The macro
phages may be fi 11 ed with hemosiderin, evidence of previous areas of hemor
rhage. Occasionally, the cells within these l esions are arranged in prominent 
glandular-like spaces~ especially at the base of the lesion. When glandular 
formation is prominent, one may confuse the lesion with metastatic carcinoma. 
Mucopolysaccharides are demonstrable in cells and occasionally distort the 
cytoplasm sufficiently to simulate goblet cel l s. However, mitoses are absent. 

The stroma conta.ins variable amounts of reticulin fibers, elastic fibers, 
and smooth muscle cells.. It is not uncommon to find areas of extramedullary 
hematopoiesis, calcification or hemorrhage and fibrin. Occasionally, Gamma-· 
Gandy bodies (collagen fibers encrusted with iron and calcium) may be found. 

ULTRASTRUCTURE 

These lesions have been studied by· a number of investigators using the 
electron microscope·. Perhaps the most extensive study was that reported by 
Ferrans and Roberts. They identified five different cell types. These 
included the myxoma ce111 which was predominant, smooth muscle cells, an inter
mediate cell which had a morphology between that of a. myxoma cell and a fibro
blast or· smooth muscle cell, endothelial cens and macrophages. The ultra
structura 1 features of the myxoma cell were characterized by promiinent rough 
endoplasmic reticulum· and large numbers of cytoplasmic filaments. The latter 
were 100 A in diameter and were non-branchimg without periodicity and were 
frequently arranged in small 1oose11Y packed bundles often near the nuclear 
membrane·. If they are attached to any cellular organelle, it is usually to 
the _plasma membrane, where they form focal condensations. The cells usually do 
not have· identifiable basement membranes, or if present, they are usually 
discontinuous. The· smooth musc:le cells were ultrastracturally similar to 
smooth muscle cells described elsewhere. They are found dispersed singly with
in the stroma or around the vascular-like spaces. The endothelial cells are 
present in the vascular- l ike spaces and contain the usual cellular organelles 
for endothelium. This i'ncluded the presence of Weibel-Pallade granules. Macro
phages are present and often contai'ned iron wHhin the lysosomes. The inter
mediate cells have incomplete differentiation toward either fibrob l asts or 
smooth muscle cells and i~ n addition contain the features of the so-called 
myxoma cells. Occasional1 ly, microvi11lus-like structures are present. When the 
cel ls were arranged in groups, desmosomes and other forms of junctional attach
ments are visi'ble. Those cells whi,ch appear to be multinucleated by standard 
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histological techniques are found to reallly represent densely adherent small 
cells with prominent nucleoli . True multinucleated cells are not present. 
The stroma itself contained numerous microfibrils, fibrin strands, collagen 
and elastic fibers. The prominent cellular organization and differentiation 
toward a secretory function, as manifest by the prominence of the rough endo
plasmic reticulum in many of the cells, is consistent with the presumed 
secretory function of those cells to make the mucopolysaccharide matrix in 
which they are dispersed. 

COMMENTS: 

The diagnosis of the neoplasm in the heart in this case does not repre
sent a diagnostic dilemma .. However, of interest is the palatal1 lesion which 
was the first manifestation of this tumor· in this patient. Gi1ven the· palatal 
lesi.on alone,, where one sees the. presence of a mass composed of myxoid 
material in whilch there are scattered ce·lls~ one would have to go through a 
differential di·agnosis of a variety of entities. The most common lesion 
presenting as a mass in the hard pa l ate is a benign mixed tumor arising in 
minor salivary glands. Certainly these lesions may have areas of myxoid 
changes. However, the absence of an epd thel ial element argues strongly 
against such a diagnos i s. One would also consider a neural tumor with 
myxoid changes. The presence of prominent fibrillar material would make this 
a credible diagnosis. One might also consider the diagnosis of a primary 
myxoma of the palate. Although myxomas are most commonly encountered in the 
heart, they may arise in other areas including the head and neck regions., 
Myxomas, have been described in the region of the parotid, maxilla and 
mandible. lhose which arise in the jaw are considered to be derived from 
odontogenic apparatus. One might also see such histological changes in a 
patient with either a 1 oca 1 i zed or genera 11 i zed form of myxedema as a result 
of thyroid disease. Because of the origin in the palate, one could consider 
the possibility of a degenerated mucocele with secondary myxoid changes 
arising in an obstructed duct from a minor salivary gland. The lesion might 
also represent an area of myxoid degeneration in a sarcoma such as lfi,posarcoma 
or malignant fi brohi sti ocytoma .. However, the· absence of mitotic actiJvity 
would argue against this. Furthermore, malignant li'poblasts are not identi
fied. The diagnosis least likely to come to mind i s that of an embo li zed 
cardiac myxoma because of the infiltrati;ve margins of the lesion rather than 
a confined tumor within a readily apparent vessel. True myxomas of the heart 
are not believed to metastas i ze, although embolization is a common feature 
especiallly to the cerebral vessels. A case of a so-called metastasizing 
a tria 1 mYXOma has recently been reported by Seo et a 1. but it is dlfficul t to 
ru1le out the possibility that the· 11metastases. 11 represented sites of emboliza
tion. 

In the pre·sent case,, one cannot iidentify an under·lying involved vessel 
making embolization an unlikely possibility. One can postulate the existence 
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of multicentric myxomas or another lesion wilth prominent myxoid degeneration 
such as a neurofibroma. Electron microscopy would be helpful in making the 
distinction. 

It is noteworthy that this patient•s younger sister also had a left atrial 
mYXOma surgically resected in 1972. She died from severe pulmonary edema the 
day after surgery. No evidence of metastatic myxoma was detected at autopsy. 

MYXOMA CELL 

FIBROBlAST INTERMEDIATE 
CELL 

SMOOTH MUSCLE 
CELl 

ENDOTHEliUM 

MACROPHAGE 

MYXOMA 
(POSTULATED CElL OF ORIGIN) 

1. MULTIPOTENTIAL MESENCHYMAL CELl 

2. ENDOCARDIAL CELL 

3. ENDOTHELIAL CELL 

4. SUBENDOCARDIAL CELL 

5. SUBENDOTHELIAL VASOFORMATIVE 
RESERVE CELL 

6. MYOFIBROBLAST 
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CLINICAL PRESENTATION CARDIAC MYXOMA 
(AFIP EXPERIENCE IN 130 PT·sy--

SX MITRAL VALVE DISEASE 57 

EMBOLIC PHENOMENA 36 

INCIDENTAL FINDINGS 16 

SX TRICUSPID VALVE DISEASE 6 

SUDDEN UNEXPECTED DEATH 5 

PERICARDITIS 4 

MYOCARDIAL INFARCT 3 

SX PULMONARY VALVE DISEASE 2 

FUO 2 
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MODERAl OR•s DIAGNOSIS: Teratocarcinoma of nasopharynx. 

CLINICAL HISTORY: 

Thi1s is a 25-year-old male who presented with a three month history of 
obstructive nasal symptoms and recurrent epistaxis. A nasopharyngeal mass was 
discovered which had embolized preoperatively. At surgery H was found to 
extend ;,nto adjacent structures. Postoperatively the patient received chemo
therapy consisting of velban, bleomycin, and cis-platinum. 

MICROSCOPIC DESCRIPTION: 

The tumor consists. of a bi-phasic growth of epithelial! and mesenchymal 
elements. The epithelial components assume, various morphol'ogic configurations. 
In many areas they ar e present as sheets of clear cells without obvious synthe
tic activity as evidence by mucicarmine and Alcian Blue PAS staining. In other 
areas, well-formed mucin-producing glands are present which are· neoplastic in 
contrast to the rare trapped residual nasopharyngeal glands. And in still 
other areas of the epi the 11 i a 1 component there is a faint resemb 1 ance to neuro
epithelium. The final pattern discerned is composed of sheets of anap l astic 
small, dark cen s arranged randomly i'n the stroma and identified as being 
epithelial in nature by vi rtue of the reticulum stain. Occasional large cells 
are i.dentified which do not show the cha r acteristics of typical syncytial 
trophoblasts. These various epithel ial components are di spersed in a stroma 
which is immature and in some places merges impercep,tivelly with the epithelial 
component. In these mesenchymal areas there are sheets of undifferentiated 
rounded cells in which mitotic actilvity is identified. The mucicarmine stain 
is moderately positive i n the intercellular areas of this region. In some 
areas the stroma makes an attempt at making cartilage but true cartilagnous 
tissue is not identified. Bone is seen in the region but appears to be meta
plastic in response to the neoplasm and not a true neopl astic component. The 
amount of reticulin varies in its density in the epithellial areas as does the 
col lagen production with the tumor. In general the col l agen production is 
1 i'mited to fi'ne collagen bands rather than dense connective tissue. Irrmuno-· 
hi stologic stains for HCG are pos i tive. 

DISCUSSION: 

The histology of this les.ion is not typical for any commonly encountered 
nasopharyngeal neoplasm. By virtue of the l1ocation one might consider a 
salivary gland neoplasm~ a craniopharyngioma, an esthesioneuroblastoma or a 
retinal anlage tumor. However, the histology in the present case resembles 
none of the above neoplasms. The squamous cell or ameloblastic elements 
usually seen in crani'opharyngiomas are not identified. An esthesioneuroblas
toma might be a viablle candidate except for the presence of what appears to be 
a neop,lastic stromal component and the formation of neoplastic mucin producing 
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glands. Some form of carcinoma arising in a mixed tumor of salivary gland 
origin might also be considered but the epithelial component does not resemble 
that normally present in malignant salivary gland tumors. 

This leaves us with a choice of calling this neoplasm a carcinosarcoma vs. 
a teratocarcinoma. If one accepts the neuroepithelial areas as being such, 
combined with the malignant glands and neoplastic stroma the lesion would 
qualify as a teratocarcinoma. The presence of a positive HCG certainly 
supports this diagnosis although it is well known that numerous neoplasms are 
associated with ectopic HCG production. If the lesion was shown to produce 
alpha fete-protein, alpha-1-antitrypsin and carcinoembryonic antigen this 
would lend further credence to the diagnosis. 

To my knowledge there have been no reported cases of teratocarcinomas 
arising in the nasoph.arynx although we have seen 3 or 4 such lesions in our 
laboratory over the past 30 years. In general these have been associated with 
either malignant bone or cartilage. 

The various main sites of origin for teratomas show distinct differences 
in the incidence of benign vs malignant growths. In the ovary most teratomas 
are benign whereas in the testis they are generally malignant when first diag
nosed. Most retroperitoneal, presacral and mediastinal teratomas are benign; 
most intracranial neoplasms are actively growing and malignant. 

Apart from the genital origin, there are distinct sex differences in the 
distribution of teratomas at various sites. Retroperitoneal, presacral and 
coccygeal teratomas are slightly more frequent in femalles than males. However, 
intracranial teratomas are commoner in males, especiallly pineal teratomas, most 
of which have been reported in boys. And i,t is also of interest that while 
mediastinal teratomas arise in both sexes nearly equally, malignant neoplasms 
are, common ~Y encountered in rna 1 es. 

Teratomas arise in order of frequency i1n the ovaries and testes, anterior 
mediastinum, retroperitoneum, presacral and coccygeal regions, pineal and other 
intracranial! sites., neck and other abdominal1 viscera. 

The majority of teratomas (germ cell neoplasms) arise in the gonads or in 
midline locations. The gem cells are formed in the mesentery during~ fetal 
life and migrate down to the root of the mesentery in the midline location. 
From here they migrate slightly cephalad and then laterallly to find the develo
ping urogenHal ridges which they enter. The urogenital ridges then further 
differentiate into the kidney structures and collecting systems as well as the 
gonads. Occasionally these primative wanderimg germ cells go astray and are 
found in caudal locations, particularly in the sacral-coccygeal reg1ion or alter
natively they niay progress anteriorly to lodge in the mediastinum or the intra
cranial regions especially the pi neal. These wandering germ cells may then 
give rise to any of the germ cell neoplasms which may be found in the gonads . 
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Intracranial teratomas are uncommon and may occur in craniopharyngiomas 
as an expression of the differentiating potential of the epithelium from which 
these tumors arise. The much more common location for cranial tumors is in 
relation to the pinea.1 gland but they may also be seen in the, hypothal'amic 
region. Teratomas arising in the cervical region are usually seen in the area 
of the thyroid gland. They have also been reported in the tongue.and naso
pharynx. (Batsakis) The malignancy of teratomas is best judged based on the 
assessment of the maturity of the cellular components accordin9 to the 
criteria of Norris et al. (9) 

MALIGNANCY IN TERATOMAS 

ORGAN MOST COMMONLY 

OVARIES BENIGN 

TESTES MALIGNANT 

RETROPERITONEUM BENIGN 

PRESACRAL BENIGN 

PINEAL MALIGNANT 

OR IGI N TERATOMAS 
(ORDER OF fREQUENCY) 

OVARIES 

TESTES 

ANTERIOR MEDIASTINUM 

RETROPERITNEUM 

SACRAL 

COCCYGEAL 

PINEAl 

NECK 

ABDOM,INAL VISCERA 
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MODERATOR'S DIAGNOSIS: Fibrolamellar hepatoma 

CLINICAL HISTORY: 

A 17-year-old female had an abdomina,l mass present for at least four 
months associated with loss of appetite and weight and amenorrhea. Angio
graphy showed a tumor replacing the entire left lobe of the liver. The liver 
was resected and measured 30 x 25 x 20 em.~ was multilobulated and green to 
tannish-orange. It oblliterated the left hepatic lobe and infiltrated the body 
of the pancreas. 

MICROSCOPIC DESCRIPTION: 

The tumor histologically showed clusters of large eosinophilic malignant 
hepatocytes which were separated and intersected by dense fibrous connective 
tissue stroma arranged in lamellated bands. They were associated with deeply 
eosinophilic hyaline bodies which were PAS positive and resisted diastase 
digestion. Bile was recognized in many of the sections and a bil.e stain was 
positive. Special stains for alpha-1-antitrysin and fibrin showed the presence 
of both of these substances within the eosinophilic globules. Orcein stains 
showed the presence of copper-binding protein. Metastatic tumor was identified 
both within the omentum and in the porta hepatic lymph nodes. Sections from 
the surrounding liver parenchyma showed no evidence of cirrhosis. 

DISCUSSION: 

This tumor is an example of the recently recognized entity of fibrolamel
lar carcinoma of the liver which characteristically affects young adolescents 
and is associated with a more favorable prognosis than other hepatocellular 
carcinomas. Craig et all. and Berman et al. have each recently described a 
seri'es of patients with this entity. It is i'mportant to recognize this variant 
of hepatocellular carcinoma since, although it shows cytolog1ic simi1larity to 
differentiated hepatocelllular carcinomas, it contains a unique stromal pattern 
of filbrosis which is usually associated with focal nodular hyperplasia but not 
carcinoma. This variant pattern of hepatocellular carcinoma is most common in 
the age group of 5 to 35 and occurs equally in either sex. The distinctive 
histological features include the deeply eosinophilic neoplastic hepatocytes, 
many of which contain intracytoplasmic hyaline globules and the fibrosis 
arranged in a lamellar fashion around the neoplastic cells. The average survi
val for patients with these lesions is between 32 and 68 months, and five-year, 
rates are as high as 63%. This tumor type must be recogni1zed and separated 
from focal nodular hyperplasia and also from other forms of hepatocellular 
carcinoma. The latter is important when evaluating therapeutic results from 
large series of patients wiJth hepatocellular carcinoma. 
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The clinical presentation and course of the patients with this tumor 
differs significantly from patients with typical hepatocellular carcinomas in 
that it arises in the noncirrhotic liver of young adults or adolescents and a 
long survival is common. The major symptoms include abdominal pain and malaise. 

The gross features most commonly include a large solitary tumor arising in 
the liver. However, multiple nodules have been noted in some patients. 

Histologically, the malignant hepatocytes have variable shapes which range 
from polygonal to spindle forms with an eosinophilic granular cytoplasm. The 
cell margins are distinct and the cells are often associated with prominent 
eosinophilic hyaline droplets. Some of these are PAS positive whereas others 
are PAS negative. Mitotic activity is usually sparse and multinuclueation of 
the hepatocytes may be present. The tumor itself may contain areas of hemor
rhage. 

The fibrous stroma which subdivides the eosinophilic malignant hepatocytes 
into columns and groups of cells, is comprised of many thin hyalinized bands 

. arranged in layers thus suggesting the term, fibrolamellar. One may fi.nd 
vessels interspersed within these fibrous bands and occasional1y one may recog
nize the presence of tumor within the vessels. The eosinophilic globules are 
posit~ve both with the PTAH stains and the immunoperoxidase reaction for fibrin. 
They are also positive for alpha-1-antitrypsin. Immunoperoxidase tests for the 
presence of alpha-feto-protein on this case were negative. 

Our experience parallel s that of others in that alpha-1-antitrypsin is ~ 
better immunocytochemical marker for the presence of hepatomas than is alpha
fete-protein. 

We have recently seen a similar case which, in addition to demonstrating 
all of the features contained in the present one, had areas of mucin production. 
These were interpreted as representing areas of differentiation toward cholan
giocarcinoma within a fibrolamellar hepatoma. 

COMMENIT: 

This case represents a classical example of a fibrolamellar hepatoma occur
ring in a young adolescent. She underwent aggressive surgical intervention and 
approximately three weeks postoperative,ly developed severe symptoms of obstruc
tive cholestatic liver disease. 
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HCC - METASTATIC SITES 

FIBROLAMELLAR NON-CIRRHOTIC CIRRHOTIC 

40% 33.0% 54.8% 

100% 43 . 6% 16.5% 

80% 23.4% 7.4% 

40% 41.0% 32.0% 

40% 7.7% 2.1 % 
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MODERATOR' S DIAGNOSIS : Meningioma i n axil l a 

CLINICAL HI STORY : 

A 30-year-old female with enlarged mass in the right axilla for 2 1/2 
months was treated with antibiotics . The mass measured 5 x 6 em. and involved 
the latissumus dorsi and teres major muscle. 

MICROSCOPIC DESCRIPTION : 

The tumor consists of a well circumscribed lesion displaying several histo
logical patterns .. The majority of it consists of unHorm lobulated arrangements 
of solid whorled masses of tumor cells with ill-defined cell membrane and oval 
nuclei. These whorls form concentric arrangements, the cells of which are elon
gated and crescentic. Occasionally, blood vessels are seen in the center of 
them. Each of the whorled collections appears to be defined by a trabecular 
fibrous stroma. In some areas, more fibroblastic-appear i ng cells with elongated 
spindle cel ls form interwoven bundles and show a tendency toward palisading. In 
occasional areas a center of the nests themselves contain prominent vessels, 
some of which are hyalinized. Mitoses are seen in approximatel,y six out of ten 
microscopic fields . No areas of ossification, cartilaginous metaplasia, or 
formation of psammoma bodi1es are noted. A reticulin stain demonstrates a spar
sity of reticulin in the whorled arrangements whereas the more compressed fibro
blastic-like trabeculae contain abundant reticulin. 

DISCUSSION: 

The primary differential diagnosis concerning this tumor involves a consid
eration of a tumor of meningeal!, Schwann cell or smooth muscle cell origi'n. The 
primary factor leading to this di f ferential diagnosis is the location of the 
tumor. Were it to occur in the central nervous system, one would have no doubts 
that one was dealing with a meningioma. However, the location of the lesion in 
the axilla causes one to raise the possibililty of a tumor of the peripheral 
nervous system as well as one of smooth muscle. The most striking feature of 
this tumor is the prominent whorled pattern which is evident everywhere. The 
whorls are so well formed that they are almost too perfect for a meningioma .. We 
know tha t rarely Schwann cell tumors and smooth muscle cell tumors may assume 
such a whorled configuration although usually not in the striking pattern present 
in th i, s case . A PTAH and trichrome stain do not support a smooth musclle cell of 
origin for the tumor. The reticulin stain is perhaps the most helpful since it 
clearly shows a biphasic pattern which is classical for the so-called trans
itional meningioma. 

~ienimg i omas originate from the cellular elements which form the meninges and 
the i r derivatives . Thus they may arise from the dural fibroblasts, pial cells, 
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and arachnoid cells. There is a particular affinity for these tumors to arise 
in the area of arachnoid villi and the preferential sites of origin for menin
giomas correspond to the points where vil lit are normally the most numerous. 
These include areas along the dural venous sinus and exits of the spinal nerve 
roots from their meningeal sleeves. 

Meningiomas account for approximately 15 to 20% of primary intracrani'all 
tumors and approximately 25% of intraspinal tumors. They may occur at any 
age but are generally seen in adults with a peak incidence of around age 45 . 
]n the crania 1 region, there is a fema 1 e to rna 1 e incidence ratio of 4 to 2 ., 
1ihis female predominance is even more, marked in examplles of spi1nal meningiomas 
where it is 4 to 1. 

Microscopically, the appearance of meningiomas i1s quite variable and they 
have been divided into several histological variants: Meningotheliomatous, 
fibroblastic, transitonal, psammomatous, angioblastic and mali'gnant. These 
patterns merely reflect different phenotypk expressions of the meningothelial 
arachnoid cell. A meningotheliomatous meningioma consists of a lobulated 
arrangement of solid masses of tumor cells that are divided into trabeculae by 
a dense connective tissue stroma. The transitional form is an intermediate one 
between the meningothelial and fibrous form. Its most conspicuous feature is 
the formation of concentric whorls. The psammomatous meningioma, as the name 
implies'· i1s dominated by 1 arge numbers of psammoma bodies which consist of 
concentric laminae of calcium salts laid down on degenerating tumor cells and 
are simi 1 ar to those found in the arachnoi1d vi 11 i and stroma of the chora 
plexus. lhese appear to be the end result of the concentric whorls found in 
transitional meningiomas. They may also form in blood vessels. The fibro
blastic meningiomas consist of elongated spindle cells in elongated bundl'es 
which is easily differentiated from the other forms by virtue of the prominent 
reticulin deposited around each of the cells. The angioblastic meningiomas may 
contain such intense vascularity that they may resemble a primary vascular 
tumor. In these lesions, it is not uncommon to, find large numbers of mitoses. 

Characteristically, meningiomas are benign, slow growing and circumscribed. 
However, there may be local invasion. True malignant meningiomas are fairly 
rare and the term sarcomatous meningioma has been appllied to them. These 
lesions frequently have more pleomorphic cellls with poor whorl formation. The 
angiob,lastic meningioma is partkularly apt to behave in an aggressive way. 

Direct extension and continuity to the adjacent supportive tissues ils 
fairly common in meningiomas but distant spread is quilte rare. Sites of 
metastasis include liver, lungs and mediastinal lymph nodes. 
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Extracranial meningiomas have been described in a variety of sites. Most 
cornnonly, this includes the orbit~ skulll bones and scalp. However, they have 
also been described in the neck, paranasal region, parotid gland, mediastinum, 
parapharyngeal region and brachial plexus. 

Certainly the best diagnosis for the tumor in this particular case is a 
meningioma involving the axillary region, probably associated with a terminal, 
portion of the brachial plexus. The reason for this choice, despite the 
unusual location, is the prominent whorled pattern and the biphasic reticulin 
stain. One could theorize that the present lesion represents a metastasis to 
the axilla from an occult primary somewhere in the central nervous system. 
There is no evidence for this, but since the tumor is slightly more cellular 
than typically seen in a meningioma1 and contains easily identifiable mitoses, 
one wonders whether this could account for the unusual location. However, it 
is well known that there is no constant relationship between the mkroscopic 
features in a given tumor and subsequent biological behavior. These tumors 
which have lots of mitoses do not necessarily have a worse prognosis. Further
more, the most benign, bland-appearing tumors may metastasize. 

Four theories have been advocated to explain the presence of extracranial 
meningiomas by Hoye et al. These include: 0 di1rect extension of intracranial! 
or intraspinal tumor, 2) origin from arachnoid cell rests of crani,al or spinal 
nerve sheaths, 3) extracranial growth with no association with nerves, arising 
probably from embryonic celil rests, 4) benign-appearing1 central nervous system 
tumor with a metastasis. The present case appears to best resemble a patient 
described by Harkin and Reed in which a meningioma was present in the brachial 
plexus. The female sex certainly goes along with a meningioma. This tumor 
could represent either a d1rect extension from an unrecognized intraspinal 
lesion or, more likely, an origin from an arachnoid cell rest probably involving 
part of the brachial plexus. The tumor has an approximately 10% chance to recur 
locally even if it appears to be totally excised. 
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EXTRACRANIAL MENINGIOMAS 

PARANASAL REGION 

MEDIASTINUM 

SKULL BONES 

BRACHIAL PLEXUS PARAPHARYNGEAL REGION 

METASTATIC MENINGIOMA 

LIVER 

LUNGS 

MEDIASTINAL LYMPH NODES 

ORIGIN EXTRACRANIAL MENINGIOMAS 

1. DIRECT EXTENSION 

2. ARACHNOID CELL RESTS OF 
CRANIAL OR SPINAL NERVES 

3. GROWTH FROM RESTS 
NO ASSOC. WITH NERVES 

4. OCCULT OR BENIGN APPEAR 
CNS MENINGIOMA WITH METS. 
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MODERATOR 1 S DIAGNOSIS: Paraganglioma of carotid body (caroti1d body tumor). 

CLINICAL HISTORY: 

This 61-year-old male noted a lump in the left cervical region which was 
found to be present at the bifurcation of the carotid artery. It was resected 
a11ong with the left cervical lymph nodes. The mass measured 4.5 x 2.9 x 1.3 
em. in diameter, was s11ightly lobulated and reddish-brown in color with numer
ous adherent strands of fibromembranous tissue. A segment of vessel measuring 
1.1 em. in llength was adherent to one edge of the specimen without evidence of 
transmural infiltrat'ion of the vascular wall by the tumor. The mass was well 
circumscribed without evidence of gross encapsulation and on cut section was 
homogeneous, tannish-brown to reddish-brown and fleshy in cons,istency. Several 
foci of hemorrhage were noted. In the neck di ssection there were multiple 
enlarged soft lymph nodes. 

MICROSCOPIC DESCRIPTION: 

The sections disclose a partially encapsulated tumor composed of organoid 
nests of ovoid to polyhedral cells arranged in alveolar patterns and separated 
by an i1ntricate network of sinusoidal capillari'es. These nests are smalil and 
composed of 10 to 20 cells, many of which are packaged tightly into one 
another. The celllular morphology is highly variable and many cells are large 
with bland, centrally placed nuclei and finely stippled chromatin. Other 
cells show a spectrum of atypia ranging from large and more irregular nuclei 
with prominent nuc l eoli to giant, highly bizarre pleomorphic nuclei containing 
prominent acidophillic nucleolli and pyknotic nuclear condensation. The cyto
plasm is homogeneous and is acidophilic with an occasional vacuolated appear
ance. Some of the oncocytic ce11s are darkly stai'ning with granular cytoplasm. 
No mitoses were identified. The tumor was only partially encased by a connec
t i ve tissue capsule. In areas, trabecular fingers of thin fibrous tissue 
extended from the capsule into the tumor tissue separating the tumor nests 
into ill-defined lobulles. Nests of tumor cells were frequently identified 
within the connective tissue of the capsule. Ten lymph nodes were isolated 
from the neck dissection and none of these contained metastatic tumor. 

Special stains performed on the neoplasm included trichrome, Grimelius 
and reticulin stains. The reticu l in and trichrome stains served to bring out 
the organo,id pattern of the cells. The indivi,dual cells were intensely posi-
tive with the Grimelius reaction. · 

DISCUSSION: 

The ·paraganlion system consists of groups of cells that are distributed 
symmetrilcally in the para-axial regions of the trunk, in the vicinity of the 
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ontogenetic gill arches and the peripheral portions of the autonomic nervous 
system. Glenner in the Fascicle separates the paragangl ion system into fami l ies 
which include the branchiomeric, intravaga l , aortico-sympathetic and visceral
autonomic paragang l ia. The paraganglion cells derive from the neural crest and 
migrate with the autonomic ganglion cells, hence the term paraganglia. They 
make catecholamines, predominantly epinephrine and norepinepherine, or act as 
chemoreceptors. Because of the differences in the functions, a variety of terms 
were used to describe those neoplasms which arose in paraganglia with chemo
receptor functions versus those with neuroendocrine functions. Mulligan intro
duced the term chemodectoma to designate those neoplasms arising from chemo
receptor tissues (such as carotid bodies). However, pathologists such as Lattes 
retai1n the belief that there is a fundamental inter-relationship between the two 
types of paraganglia and introduced the term, nonchromaffin paraganglion for 
those tissues resembling carotid bodies and, chromaffin paraganglion for those 
resembling the adrenal medulla. This distinction was based on the affinity for 
dichromate ions. 

All paraganglia, including those which act as chemoreceptors, store cate
.cholamines which are present in membrane-bound, dense-core granulles of the chi1ef 
cells. As a result, functional catecholamine-secreting neoplasms may ar·ise in 
any paraganglion includi ng those with chemoreceptor functions. 

Cytol ogi ca Tly, and ultrastructura l1y each paraganglli on i1s characterized by 
the presence of its granule-storing chief ce l ls and it appears to arise in the 
neura 1 crest. Tiley contain neurotransmitter substances and act to control 1 oca 1 
levels of excitation within the autonomic nervous system. Generally there is a 
lack of true axons or dendrites on the granule-storing ce l ls although an inti
mate re lationship between Schwann-like satellite cel ]s is usually present in 
carotid bodies and intrabasal paraganglia which act as chemoreceptors. 

The parenchymal cells of the, paraganglia appear to arise from the neural 
crest alon91 with other elements of the autonomic nervous system. They migrate 
to their final destination from the neuroblastic anlage associated with the 
dorsa l roots of the vertebra ] somites or from the primitive cranial nerve 
gangl i a. There is usually a prominent mesodermal contribution to the branchio
meric paragangl ia. 

The paraganglia of head and neck and superior mediastinum closely resemble 
the carotid bodies. They are typically associated with arterial vessels and 
cranial nerves of the ontogenetic gill arches. Lattes believes that they form 
a serially homologous family and Glenner therefore refers to them as the bran
ch iomeric paraganglia. The histo l ogical pattern of the branchiomeric and intra
vagal paraganglia is characteristic and distinguishes them from the adrenal 
medulla by virtue of the arrangement of the chief cells (type one cells, epi the
liloid cells or g1lomus cells) into "Zellballen 11 which are compact microscopic 
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cell aggregates. This organization results from the presence of the sustenta
cular, or type 2, cell which is belileved to be homologous to the satellite, 
cells of autonomic ganglia. The intravagal paraganglia cannot be distinguished 
histologically from the branchi omeri c ones. Ul trastruc.tura 1 and cytochemica 1 
features are also not helpful. However, they are not intimately assodated 
with arterial vessels and their functional relationship to the other branchio
meric paraganglia is uncertain at this time. 

Ultrastructurally, the carotid body contains cells which have cytoplasmic 
granules which measure from 0.1 to 0.2 microns in diameter and are seen with 
difficulty by light microscopy. They do stain however with the, Grimelius 
reaction but usually fail to react with potassium dichromate. Because of their 
ability to store catecholamines, one can demonstrate a formaldehyde-induced 
autofluorescence. One, may also find the presence of nonspecific esterases. 

The location of this tumor is of value in the differential diagnosis 
since i1t is virtually the only neoplasm found in this regi,on. However, if it 
occurs at other sites then it may present as a diagnostic dilemma and entities 
included in the clinical differential diagnosis include lymphoma, hemangioma, 
an91iosarcoma, hemangiopericytoma, lymphanQJioma, malignant melanoma, and meta
static carcinomas. 

Clinically they occur from ages 25 to 75 with an average age incidence 
of 45. Glenner believes that there i1s no sex prevalence although the Memorial 
group has suggested that there is a marked fema1e predominance of head and 
neck paragang1liomas. This they contrast to a male predomilnance of retro
peritoneal and thoracic paragang1liomas. The most common presenting symptom is 
a unilateral mass present for a period of time. If there is involvement of 
the hypopharynx, the patient may present with hoarseness. Extension to the 
cranial or cervial sympathetic nerves can lead to vocal cord paralysis, 
Horner's syndrome or facial paralysis. Tumors which are functional may present 
with headache, hypertension, sweating or palpitations. Of paragangliomas 
arising in the head and neck reg1ion, the carotid body is the most corranon site 
of origin. 

Carotid angiography has been recommended as one, of the most valuable 
diagnostic aids in the work-up of this lesion since it provides a definition 
of the extent of the lesion as well as the vasculature feeding it. The latter 
information may be of value in planning the surgical resection. 

Although these tumors are locally infiltrating, they are rarely malignant 
as evidenced by metastases. Unfortunately, there are no histological! criteria 
upon which one, can predict the malignant potential of this tumor. Hyperchro
matic nuclei with variation in size and shape and presence of large nucleoli , 
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are not helpful in making the distinction nor are multinucleated iant cells. 
The latter feature, however, (multinucleated giant c~lls) is contr~versial. 
Mitoses appear to be a more reliable ind i cator of malignant potential. None 
should be present in benign tumors. These tumors have a tendency to i nfiltrate 
local adjacent t i ssues and to recur. Because of th i s, the patients require 
prolonged observation and possible re-excision. 

Grossly the tumo rs are firm, r ed brown, vascular, seemingly well circum
scribed lesions which may be multicentr i c and which may even grow large enough 
to erode the sku llll. H:istologically it iis difficult to distinguish between the 
benign and malignan t lesions . It i s def i nitely malignant, if vascular invasion 
or nodal metastases are demonstrable. However , death can occur from local 
gr owth. 

l here i s an interesting association between carotid body tumor and hyper
plasia with high altitudes and hypoxemia. This may be related to the homeosta 
tic role of the chemoreceptor to oxygen tension. 

CAROTID BODY TUMOR TERMINOLOGY 

STRUCTURE LOCA1]QN TERMS USED PREFERRED 
(FUNCTION) TERM -
CHEMORECEPTOR CAROTID CAROTID BODY TUMOR PARAGANGLIOMA 
(NEURAL RESPONSE & CHEMODECTOMA (ANATOM]C SITE) 
TO pO pCO pH) AORTIC PARAGANGLIOMA 

BODIES GLOMUS JUGULARE 
-

PARAGANGLIA ADRENAL MEDU LlA 
(CATECHOLAMINE$) CAROTID, AORTIC PARAGANGLIOMA PARAGANGLIOMA 

JUGULAR, VAGAl CHROMAFFIN (ANATOMIC SITE) 
BODIES, ORGANS NONCHROMAFFJN 
OF ZUCKERKANDl PHEOCHROMOCYTOMA 
? LUNG ? BLADDER 

MODIFIED FROM TOTTEN: HUMAN PATHOL. 4:453, 1973. 
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MODERATOR'S DMGNOSIS: Pigmented (melanocytic) Schwannoma of stomach 

CLINICAl HIS10RY: 

Patient was a 52-year-old femalle who had nausea and diarrhea for two years 
and a palpable epigastric mass. X-rays showed the presence of a fungating 
antral tumor. At the ti1me of surgery, a tumor was found which involved the 
posterior gastric wall and extended into the lesser sac. Postoperatively, the 
patient did well except for a cholecystectomy and died four years after surgery 
when she was hit by a taxicab crossing the street. 

GROSS DESCRIPTION: 

The tumor was a large mass which was present in the gastric wall but did 
not erode through the gastric mucosa. It extended into the muscularis and 
through the serosa into the area of the lesser sac and was obviously deep~y 
pigmented. 

MICROSCOPIC DESCRIPTION: 

The intramural tumor never eroded the gastric mucosa but extended from 
the submucosa through the serosa. It was composed of interlacing bundles of 
spindle-shaped cells which occasi,onally were present in whorled patterns and in 
other areas showed a prominent palisading architecture. Within the spindle 
cell areas there were numerous elongated deeply pigmented cells. In some 
areas, the tumor clearly infiltrated the musclle of the wall of the stomach. 
Foca11y, the spindle cell nature was less evi1dent and the tumor cellls were more 
pleomorphic with giant cells and syncytial-like cells associated with a promi
nent inflammatory infiltrate. In these areas. pigment was also noted. Multi
pl e cystical ly dilated spaces are focally located in the tumor suggesting gland
like structures filled with a secretory product. However, closer examination 
disclosed the presence of cystic degeneration without obvious gland lining. 
Special stains for melanin were positive in many of the elongated as well as 
nonelongated cells. Special stains for iron were also positive, usually in the 
areas of active inflammation and hemorrhage. Electron microscopy was performed 
on the lesion showing that it was a typical Schwann cell tumor with basal 
lamina, cell junctions, and micropinocytotic vesicles. Melanocytic organelles 
were present in all stages of differentiation ranging from premelanosomes to 
fu l ly developed melanin granules. No evidence of smooth muscle cell differen
tiation was noted. 

DISCUSSION: 

Pigmented Schwannomas, although rare, have been described frequently 
along the neuraxis. They are associated with a locallly aggressive infiltrative 
growth pattern. Their potential for malignant behavior with metastasis and 
fatal outcome was emphasized by the reports of Keller and Woodruff, and Fu et al . 
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Although Schwannomas may occur almost anywhere, the majority that have 
been described affect the sciatic, median, ulnar, radial, or tibial nerves, 
spinal roots, nerve trunks and plexuses or the area of the posterior 
mediastinum. 

Gross: One may notice a faint water silk-like pattern with whorling 
resembling that seen in certain uterine leiomyomas. Other lesions may be soft 
and cystic with areas of hemorrhage. Rarely does one encounter a lesion such 
as this which is grossly pigmented. 

Microscopically, these lesions characteristically contain interdigitating 
bundles of plump spindle-shaped cells with hyperchromatic nuclei in inconspi
cuous nucleoli. The fusiform cellular elements are tightly packed together in 
interlacing bundles with reticulin around each cell. Nuclear palisading may be 
evident, though it is less common than in neurilemmomas. Quite often the cells 
appear uniform, possibly interspersed with more epithelial or syncytial-like 
cells. Mitotic activity is usually evident. Heterotopic metaplastic tissues 
can be found within such lesions. These tissues include osseous, chondroid, 

.lipomatous, or rhabdomyomatous elements, or mucinous epithelium arranged in 
true gland formation. None of these elements was present in the present lesion 
although superficially, the large cystically dilated spaces at low power had a 
resemblance to glandular structures. 

Peripheral Schwannomas are derived from the ectoderm. Indeed, the 
common embryologic origin for pigment cells and nerve cells was originally 
proposed by Masson who hypothesized that Schwann cells could produce melanin 
both in pigmented dermal nevi as well peripheral nerve sheath tumors. More 
recently, Pearse has discussed the common embryolgy of pigment cells and nerve 
cells, proposing a common ancestry for these cells along with autonomic 
ganglia and dispersed endocrine cells. These, he has grouped under the 
umbrella of the APUD system. Bagnara et al. proposed that these cells all 
retain genetic information bestowing upon them the capability to make melanin. 

Electron microscopy done on all of the pigmented Schwannomas to date have 
shown a typical Schwann cell component with basal lamina, micropinocytotic 
vesicles, intercellular junctions and desmosomes, microfilaments and occa
sional dense-core granules. The pigmented lesions have shown a range of mela
nocytic organelles ranging from premelanosomes to melanosomes and mature 
melanin granules, all in various stages of develepment. If the Schwann cells 
had phagocytized the melanin pigment or and part of their neoplastic nature 
one would expect that only mature granules and fully developed melanosomes 
would be present as appears in the keratinocyte that has phagocytized melanin 
in which no premelanosomes are present. 
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This lesion which was originally diagnosed as a smooth muscle tumor of 
the stomach with areas of hemosiderin pigmentation was re-evaluated on the 
basis of the positive stains from melanin. This prompted the electron micro
scopic examination. If one were to play the odds on the nature of an extrinsic 
spindle cell gastric mass, one would have said that the likelihood would have 
been that the lesion in the present case was a smooth muscle cell tumor. How
ever, the presence of a distinctive ultrastructure plus the melanin pigment is 
compatiblewith the diagnosis of a pigmented melanocytic Schwannoma arising in 
this site. 
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f~esenctwmal tumors - The Breast: In general, breast tumors whi'ch contain 
mesenchymal elements fall into one of four catergories. The fi r st is a lesion 
which resembles a benign mixed tumor of the salivary gland in which there is a 
proll if era ti on of a benign mesenchyma 1 and an epithelia 1 component. 

The second is a mesenchymal component present in a cysto~arcoma phylllodes. 
These lesions may contain a sarcomatous appearing stroma in which patterns 
resembling chondrosarcoma, lliposarcoma, fibrosarcoma, osteogenic sarcoma or 
fibrous histiocytoma are present. The gross appearance of the first two cate
gories of lesions is usually that of a well-circumscribed, well-demarcated 
tumor. The latter contains the typical slit like clefts characteristic of 
cystosarcoma phyllodes. Bone and cartilage are present in these lesions and 
frequent ly there is an admixture of stromal giant cells. In general, cysto
sarcomas containing sarcoma-like areas do not recur if adequately excised nor 
do they usually metastasize. 

The third category includes tumors that are made up entirely of mesen
chymal elements. These may be benign or malignant. The most common benign 
mesenchymal 1esions are lipomas of the breast. One may also encounter adena
lipomas and benign hemangiomas. lhe neoplastic mesenchymal lesions have often 
been called stromal sarcomas. Most authors in discussing str·omal sarcomas 
have separated an91iosarcomas and lymphosarcomas from the other neoplastic 
mesenchymal tumors because of their characteristic appearance. This means that 
those tumors, which are usually included under the designation of "'stromal 
sarcoma'' include fibrosarcoma, osteogenic sarcoma, liposarcoma, g,iant cell 
tumors and chondrosarcomas. These are characterized by variable degrees of 
anaplasia and they tend to have a far more aggressi1ve behavi'or than an equiva
lent sarcomatous histological pattern superimposed on cystosarcoma phyllodes. 

The fourth category of lesion is adenocarcinoma with areas of mesenchymal! 
metaplasia. Frequently, these are osseous or cartilaginous in nature. 

The mi xed tumor i s a sharp ly-demarcated lesion which contains an admix
ture of ep i thelial and mesenchymal elements without an apparent transition 
between them. It has been stated that the epithelium is 1 ike that found within 
intraductal papillomas i1n that if elastic tissue stains are performed one can 
demonstrate that many of these lesions in fact arose in a large duct. Because 
of this, many of these lesions nave been interpreted as, intraducta,l papillorr.as 
containing areas of chondroid or osseous metaplasia. All of these patients do 
well and the lesions behave in a benign fashion. 

The designation of breast sarcomas or stromal sarcomas, as noted above, 
often excludes lymphomas, and an9iosarcomas as reconmendedfn the article by 
Norris and Taylor. The reason t hat the remainder of the lesions are lumped 
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together irs that it i1s believed that they represent a rather homogenous group 
of tumors which contain a prominent fibrous or myxoid stroma in which one 
frequently detects the presence of large atypilcal giant cells and metaplastic 
heterologous elements such as bone and cartilage. The spi ndle cells resemble 
fibroblasts or undifferentiated mesenchymal ce llls, a feature confirmed by 
ultrastructure. It i:s believed that stromal sarcomas represent 1% of all 
breast tumors and that these lesions have a poor prognosis. These lesions, 
as noted above, contain no evidence of an epithelial component as would be 
seen in a patient with cystosarcoma phyllodes containing a sarcoma. Norris 
and Taylor found that the prognosi1s of the 11 Stromal sarcomas" was directly 
related to its size, its mitotic activity and the degree of ce lill ular atypia. 

I believe that i t would be better to use specific names for these lesions 
(i.e'. liposarcoma, osteogenic sarcoma, malignant fibrous histiocytoma, etc.) 
rather than lumping them together under the general designation of stromal 
sarcomas. 

Osteogenic sarcoma: These lesions are rare but they do occur. Those 
with giant cell areas that are hi'ghly pleomorphic have been ca lill ed 11osteoclas
tomas." The tumors with osseous areas often have cartillagi no us areas as welll. 
They tend to be assodated with a poor cl ini'cal behavior as they are highly 
malignant. This is i n contrast to those lesions in which the osseous meta
plasia is a minor component. For example,, filbrosarcomas with a small amount of 
osseous metapla~ia tend to do slightly better than the pure osteogenic sarcoma. 
Wide local excision for smaller lesions and si mple mastectomy for larger ones 
is recommended. Patients with 5 or more mitoses per 10 high power fields in 
their tumors tend to have metastatic disease and die of the disease early. 

Liposarcoma: Pure 1 i posarcomas are among the, rarest sarcomas of the 
breast. They are beliieved to represent 0. 3% of a 11 breast sarcomas. Unlike 
the osteogenic sarcoma which is believed to metastasize widely and not involve 
the axilla, there is controversy with respect to the axi,'llary involvement by 
l iposarcoma. McDivitt et al. believe that these lesions can metastasize to the 
axillary region whereas Haagensen does not. Because there is frequently a 
periductal localization of the neoplastic celll s .which may be str i kimg, Oberman 
et al. have used the term "periductal liposarcoma." 

Fibrous histiocytoma: A fibrous hhtiocytoma occurs in two forms in the 
breast. The more common is the involvement of the, skin of the breast by the 
dermatofibrosarcoma protuberans. This is a locally infi ltrating but non
malignant condition. We have seen fibrous hilstiocytomas wflich are malignant i n 
the breast as well. However, these are much rarer. Many of the reports in the 
l i terature of stromal sarcomas whirch speak of fibrosarcomas containing atypical 
giant cells have illustrations which indicate that these lesions really repre
sent fibrous histiocytomas. They are malignant and metastasize through the 
bl1ood stream and resemble fibrous histiocytomas elsewhere in the body. 
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Leiomyosarcomas are extremely rare in the breast and have a slight male 
preponderance.~-ffa 1 ei omyoma is. present, it takes one of two forms. The 
superficial ones usually arise from the smooth muscle in the area of the 
nipple. The more deeply siltuated lesions arise from the vessels deep im the 
breast and are usually vascular leiomyomas. 

Rhabdo.!Tl_Y._()~~a_rc~ma~ have a 1 so been described and again are quite rare. 

Angiosarcomas and chondrosarcomas have been described and will be dis
cussed elsewhere in the syl1labus.---
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MODERATOR 1 S DIAGNOSIS: Malignant fibrous histiocytoma of breast 

CLINICAL HISTORY: 

A 65-year-old female presented in July 1979 with a 5.0 em. mass in the 
right breast. No evidence of metastases and no fixation of skin or nipple to 
the mass was noted clinically. 

GROSS PATHOLOGY: 

The tumor was tan pink and firm w-ith a s ~ i ghtly gritty cut surface. The 
tumor did not extend to overlying skin or deep margins. No metastatic tumor 
was present in 22 lymph nodes. 

MICROSCOPIC DESCRIPTION: 

The lesion consists of an infiltrating tumor composed of atypical plump 
sp i ndle cells. A storiform pattern is evident in many areas and there is 
abundant production of co ll agen and reticulum. Within the lesion one finds 
many entrapped mammary ducts which are dilated and focally hyperplastic. 
There is no evidence of i ntraductal carcinoma however. Associated with the 
intraductal proliferations are areas of calcification. Admixed with the 
atypi1cal spindle cells are numerous plrasma cells and lymphocytes. Eosinophils 
are also scattered amongst them. Sheets of histiocytes are also identified. 
Moderate numbers of mitoses are present. 

A reticulum stain demonstrates the presence of abundant reticulin around 
each of the individual cells. This is true in the more histiocytic areas of 
the tumor as well as in the obviously spindle areas. In no place is an epithe
lial reticulum pattern identified. 

DISCUSSION: 

This tumor falls into the category of a malignant fibrous histiocytoma of 
the breast. As noted in the general introduction to mesenchymal tumors of the 
breast, these lesions have also been cal l ed stromal sarcomas. I think that 
this lesion i s a true sarcoma for severa l reasons. Fi rst, there is sufficient 
nuclear plleomorphism, infiltration and mHotic activHy to justify a malli1gnant 
diagnosis . Second, examination of the ducts and of the infiltrating tumor fail 
to disclose the presence of a carcinomatous element. Reticul in stains al so 
failed to demonstrate an epithe l ial pattern. Third, there is no evidence of an 
underlying cystosarcoma phyllodes contain i ng a malignant transformation of its 
stromal component. 
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The differential di,agnosis of this lesion i1ncludes a primary stromal 
sarcoma of the breast, a metastatic sarcoma from elsewhere, and an inflammatory 
reaction. There is no evidence in the material provided that the patient has 
sarcomas elsewhere making a metastasis unlikely. With respect to an inflamma
tory lesion, although the tumor is heavily infiltrated with numerous inflamma
tory cells of varying types, the fibrous and histi,ocytic proliferation contains 
cellls which are too atypical to be. merely reactive. He in fact know that 
fibrous histiocytomas may be infiltrated with numerous inflammatory cells. 
When intense and when it contains neutrophils as well, such a lesion has been 
termed an inflammatory fibrous histiocytoma. 

There are two major forms that fibro~s h1 .stio~,ttomas may take in the 
breast. The less aggressive form is known as dermatofibrosarcoma protuberans 
which arises from the skin of the breast. This is a locally infiltrating 
lesion. The absence of fixation of the present mass to the skin of the breast 
and the absence of the characteristic elevated bumpy-like appearance of the skin 
of the breast as well as the presence of significant mitotic activity and 
nuclear atypia and the fact that it did not appear to arise in the dermis miti-
gate against this diagnosis. 

The second form that the fibrous histiocytoma takes is any one of several 
histological patterns of a fibrous histiocytoma and these occur deep in the 
breast parenchyma. Their exact histogenesis is unclear but they appear to arise 
from the stroma immediately surrounding the ducts.. This is especially evi1dent 
when one sees fibrous histocytomas arising in cytosarcoma phyllodes. 

A more remote possib,ility for the diagnosis in thi1s case would be an 
atypical variant form of Hodgkin 1 s disease because of the pronounced inflamma
tory infiltrate consisting of eosinophils, plasma cells and lymphocytes around 
more, atypical histiocytic and spi'ndle cells. The absence of true Reed-Sternberg 
cells and the lack of involvement of the axillary lymph nodes makes the diagnosis 
of Hodgkin 1 s disease unlike~y. 

Electron microscopy on stromal sarcomas has been performed by Tang et al. 
The lesions were composed of fibrob lastic ce l ls with an organel l e structure 
developed for the synthesis of collagen fibers which were detectable. There 
were long irregular profiles of rough endoplasmic reticulum and numerous auto
phagic vacuoles. The cell borders frequently consisted of interdigitating 
lamellopodia and frequently poorly formed tight junctions were evident along 
the ce 11 borders. True desmosomes were absent. Similarly, basement membrane 
material was not discernible. 

The clinical and pathological features of malignant fibrous hi'sti,ocytomas 
were studied by Weiss and Enzinger based on the analysis of 200 cases arising, in 
various sites. · They found that the malignant fi,brous histi'ocytoma was the most 
common soft tissue tumor arising in late adult l ife with a peak incidence be
tween 61 and 70. 
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Small superficial lesions with a prominent inflammatory component were noted 
to metastasize less f r equently than those which were deeper and lacked the 
inflammation. Usually, a storiform or cartwheel-like pattern was present 
somewhere in the lesion. A variety of histological patterns were evident. 
Approximately one quarter of the lesions were highlly myxoid and resembled a 
myxoid liposarcoma. Other patterns included a malilgnant xanthogranuloma, a 
tumor resembling the malignant giant cell tumors of soft parts, an inflamma
tory fibrous histioyctoma, a tumor with a hemangiopericytomatous pattern, or 
a dermatofibrosarcoma protuberans. 

With respect to the infl ammatory fibrous histiocytoma, Kyriakos and 
Kempson, and We i ss and Enzinger found that the malignant fibrous histiocytoma 
could be intenselly inflamed with lymphocytes which appeared immature. These 
inflammatory cells were, present in both the primary and metastatic sites and 
tended to aggregate around bl ood vessels producing a picture resemb~ing a 
lymphoma--especia l ly Hodgkin 1 s disease. Characteri s ti ca lly, an intense neutro
philic imfiltrate was present in the infllammatory malignant fibrous histi1ocy
toma but the absence of necrosis in comb i nation with bland and anap~astic 
appear i ng histiocytes was a cl ue to their diagnosis. 

Special studies may be done using immunohistological techniques to aid in 
the differential diagnosis of a lesion such as this. In order to demonstrate 
the histiocytic nature of some of the cellls, one might use antibodies to chymo
trypsin or lysozyme. To exclude the possi1bility of a muscle tumor, antibodies 
to actin or to myoglobin may be employed. To rule out the possibility of a 
metaplastic breast carcinoma, one might use any of the markers discussed i n the 
metaplastic breast carcinoma case (case #23) to detect the presence of mammary 
epithelium. A positi1ve reaction with antibodies to myoglobin or to one of the 
markers of mammary epithelia would indicate that the lesion was a muscle tumor 
or breast carcinoma respectively. A negative result, however would not exclude 
these diagnoses since undifferentiated cells may lack the abil i ty to produce 
certain proteins. The presence of markers for histiocytic cells would be nice 
but might tend to be confusing because any neoplasm may be secondarily infil
trated with such cells. 

COMMENTS: 

The prognosis of these lesions is directly related to the nature of the 
margins of the tumor, the degree of stromal atypia, and the number of mitoses. 
Barnes and Pietruszka have shown that infiltrat i ng margins, two to three grade 
stromal atypi'a and eight or more mitoses per ten high power fields are asso
ciated with poor prognosis. The treatment of choice is a simple mastectomy to 
remove the tumor 1 oca lly. Such a 1 es i1 on waul d not be expected to metastasize 
through the lymphatics and the absence of tumor in the lymph nodes is no sur
prise. If this tumor metastasized~ it will usually do so through a hematoge
nous route. However, if it has been fully excised and the margins of resection 
were clear in the mastectomy specimen, presumably the patient is cured of her 
disease . 
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METAPLASTIC BREAST CARCINOMA 

DUCTUAL CARCINOMA WITH 
SQUAMOUS 17 
CHONDROID 6 
OSSEOUS 4 
SPINDLE CELL 2 

MEDULLARY CARCINOMA WITH 
SPINDLE AND SQUAMOUS 5 
CHONDROID 2 
OSSEOUS 1 

LOBULAR CARCINOMA + CHONDROID 1 
COLLOID CARCINOMA + SPINDLE + SQUAMOUS 1 
TUBULAR + SPINDLE + SQUAMOUS 1 

(MODIFIED FROM HUVOS ET AL. 1973) 

MESENCHYMAL LESIONS OF BREAST 

MARGIN % RECURRENCES % DOD 
~--~----~~---- ~---~-----

PUSHING 13 0 

INFILTRATING 4 30 

(MODIFIED FROM NORRIS & TAYLOR 1962} 

MESENCHYMAL LESIONS OF BREAST 

MITOSES/10 H_PF % RECURRENCE % DOD 

0-2 40 '20* {1 PT} 

3-4 33 0 

5-6 50 33 

7-14 25 25 

15 + 36 29 

* THIS LESION HAD HIGHER # MITOSES 
IN RECURRENCE PRIOR TO DEATH 
(MODIFIED FROM NORRIS & TAYLOR 1968) 
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200 PATIENTS MFH - FOLLOW-UP 

32% NO EVIDENCE OF DISEASE 

76% LOCAL RECURRENCE (1 OR MORE) 

42% METASTASIS 

(WEISS & ENZINGER 1978) 

200 PATIENTS MFH - METASTASES 

LUNG 

LYMPH NODES 

LIVER 

BONE 

{WEISS & ENZINGER 1978) 

82% 

32% 

15% 

15% 

CLASSIFICATION OF BREAST SARCOMAS 
(UNASSOCIATED WITH CYSTOSARCOMAS) 

l. FIBROSARCOMA 

2. MALIGNANT FIBROUS HISTIOCYTOMA 

3. LIPOSARCOMA 

4. LEIOMYOSARCOMA 

5. ANGIOSARCOMA 

6. CHONDROSARCOMA 

7 . MALIGNANT SCHWANNOMA 

8. LYMPHANGIOSARCOMA 

9. OSTEOGENIC SARCOMA 

10. LYMPHOMAS 
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MODERATOR 1S DIAGNOSIS: Angiosarcoma of breast 

CLINICAL HISTORY: 

This 56-year-old female had a partial mastectomy with Ivalon sponge 
implant performed twenty years _ago for fibrocystic disease. The prosthesis 
was removed along with a 11 blood clot 11 in June of 1980. Two months following 
this procedure a rapidly growing tumor developed in the same breast. It was 
about 2.5 em. in diameter, located just below the skin, with a bluish raised 
rounded appearance. 

GROSS PATHOLOGY: 

An ellipse of skin and subcutaneous fat measuring 4 x 5.5 em. in diameter 
and up to 4.5 em. in thickness was submitted. In the center of the skin sur
face was a raised rounded bluish-tan lesion, 3.3 em. in diameter. Cross 
section revealed a fairly well circumscribed area of variegated hemorrhagic 
tissue measuring 3.2 em. in diameter. 

MICROSCOPIC DESCRIPTION: 

A relatively cellular neoplasm is seen in the slides submitted which 
appears tq involve the subcutaneous tissues of the breast. Centrally, there 
are' areas of cystic degeneration and hemorrhage. The tumor is composed of an 
extremely pleomorphic population of cells which occasionally form discernible 
interanastamosing channels. Red blood cells are seen percolating throughout the 
lesion. In addition, there are numerous areas of hemorrhage and deposition of 
fibrin wi1thin the lesion. Occasionallly, the cells have~ a more bland appearance 
especia111y where they extend out into the surrounding fatty tissues. Numerous 
mitoses are identified. 

An inmunoperoxidase~ stain for Factor VIII performed by Dr. Nadji (Miami) 
and his group is strongly positive, indicating the endothelial nature of these 
cells. Furthermore, reticulin stains demonstrate the presence of the character
iJstic. interanastomosing vascular channels. The lesion is a typical angiosarcoma 
(malignant hemangioendothelioma), the majority of which is quite· pleomorphic and 
atypical though there are spindle cell areas discernible. 

DISCUSSION: 

Angiosarcomas of the breast are neoplasms composed of malignant cells 
forming vascular channels. Azzopardi i1n his monograph on breast diseases 
states, 11 Angiosarcoma is perhaps the most devastating and deadly of all maliig
nant breast tumors. The deceptively benign appearance of some of these tumors 
i's analogous to some of the cutaneous angiosarcomas and those seen in other 
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sites but the prognosis is much gloomier.•• In different clinical pathological 
series, the time from the onset of symptoms to, death a vera ges 1 • 6 to 2. 6 years 
although longer survivals have been documented. Kessl1er and Kozenitzky reported 
a patient who lived 3 years without evidence of metastatic disease desp i te 
several local recurrences with llocal excii sion and eventual subtotal mastectomy. 
The patient died 4~ years after the diagnosis with colonic and liver metastases. 
Horne and Percival also described a case i n which the patient survived a rela
tively long period of time and i n whom histological features accounting for the 
benign behavior were absent. 

The llesion usually occurs in young women and characteristically presents as 
a painless, rapidly i ncreasing mass which metastasizes early via the bloodstream. 
Of interest is a possible association with pregnancy ,, suggesting a hormonal role 
in the pathogenesis of the lesion. 

The earliest reported case was by Schmidt in 1887 who described several 
patients with this disorder . Stei ngaszner reviewed the AFIP experience i n ten 
patients and found that all of the patients were women. He noted that the 
~isease may involve both breasts, thus raising the question of a metastatic 
ll esion in the opposite breast~ or a second primary. Chen et al, in 1980' pub-
lJi shed a case and revi,ewed the 1 iterature up to 1979. lhey found that angio
sarcomas, were rare, and at the time of theilr review, approximately 100 cases had 
been reported. Frequently, the patients present with bl uish, reddish, viola
ceous or black discoloration of the overlying skin. A bruit may be heard. 
Eleven of the patients that he encountered had the onset of their disease during 
pregnancy. In about l/3 of the cases the di agnosis was missed on the orig i nal 
i nterpretation. Only about 6% of the patients survived more than 5 years. 
Corrrnonly the patients succumb to their metastatic disease. Corrmon sites of 
metastases, in order of frequency, include l ung, skin, subcutaneous tissue, bone, 
l i ver, brain, and ovari es. All patients in the reported literature were female 
except for one. The relative inci'dence of breast angiosarcomas among all breast 
sarcomas ranges between 2. 7 and 9. U. Angiosarcomas are rare lesions but breast 
and liver are favorite sites for its occurrence. As noted above, the invol:vement 
of the contra l ateral breast is not uncommon and Chen believed that this repre-
sented a second primary lesion. In support of this is the fact that the lesion 
in the second breast tended to be well differentiated whereas in general, meta-
static deposits to other sites such as lung and skin tended to contai n more solid 
areas with spindle-shaped cells. 

McDivitt et al postulated (without proof) that the angiosarcoma may arirse 
from a pre-existing perilobular capi llary angioma. 

Radiotherapy has been reported to be helpful in the treatment of this 
disease in some patients •. In general, an axi lllrary dissection is not useful since 
involvement of the axillary lymph nodes is rare. As noted above, the diagnosis 
is frequently mi ssed on the initi al i nterpretation. Frequent diagnoses which are 

) 

rendered include an organ izing hematoma, hemangioma, lymphangioma, and mammary ) 
dysplasia. 

) 
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Grossly~ the lesions are invariably located deep within the breast paren
chyma and they measure 1.5 to 8 ems. in diameter. They may extend to the over
lying skin giving it a bluish discoloration. The tumor itself is an irregular, 
ill-defined, spongy, fleshy and hemorrhagic mass without evidence of encapsu
lation. Microscopically~ the tumor frequently infiltrates further than grossly 
suspected. The tumors usually present as a breast mass. (Azzopardi stated 
that no beni1gn breast vascular lesion presents as a mass.) 

M~icroscopical1b the neoplasm is characteristically composed of decep
tively benign-appearing interanastomosing vascular channelis lined by anaplastic 
cellls. The tumor may have variabl'e histological features and in focal areas 
may be composed of solid masses of cells or spilndle cell areas. Because of the 
latter features, there may be~ a confusion with Kaposi's disease. Sometimes the, 
lesion is composed almost entirely of sheets of rounded anaplastic cells or 
spindle-shaped cells. This may be pronounced enough to suggest the diagnosis 
of Kaposi's. However, a good reticulin stain should enabl1e one' to discern a 
vascular pattern amongst these soliid nests of cells. The vascular channels 
vary in size and configuration but the interanastomosing feature is character'
istic of the malignant endothelial tumor. The channels themse~ves are lined by 
multilayered, rounded or elongated endothelial cells which demonstrate marked 
pleomorphism and anaplasia. Mitoses are frequent and may number from 6 - 12/ 
50 high power fields to 25 - 60/50 high power fields. Frequently, there are 
tufts of projecting endothelial cellls without intervening stroma which project 
into the lumen of the, vascu 1 ar c hanne 1 s. These were termed by Stout, 11 free 
sprouting capi l laries.~ The spindle cell areas merge imperceptively with the 
solid or vascular ones. The combination of the interanastomosing channels and 
the foci of intralume!l.!!____!ut:_ting are the moSt----reHablelndTcators of mali g
nancy. Furthermore, t he ce ll s .. are usuall y too large, too hyperchromatic and 

·too numerous to be normal endothel ia. One may encounter areas o,f hemorrhage. 
possibly secondary to thrombosis of the lesion. The amount of collagen present 
in the lesion is variable. The same ils true of the fibrofatty tissues which 
support them There is usually diffuse infiltration of the breast tissue 
leaving the adjacent breast lobu1les intact with normal-appearing ductal struc
tures ., The growth within the fibrofatty tissues of the. breast may be quite, 
bland in appearance and deceptively benign on low power. However, examination 
at higher magnification wi 11 demonstrate the cell ull ar anaplasia and high 
mitoti,c rate. 

One must also keep in mimd that true benign hemangiomas of the breast do 
occur as well and have been termed peril'obular hemangiomas. Rosen and Ridolfi 
estimate that they may be present in about 1.2% of mastectomy specimens. 

Ultrastructura l ly, these lesions are composed of large cells with numer
ous cytoplasmic processes and irregular cell borders. Specialized intracel
lular junctions are evident between adjacent cells. The cells themselves are 
usually embedded in a finely fibrillar and flocculent matrix, and contain 
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abundant i ntracellular filaments . There may be multilayered basal lamina struc
tures between the cells . Numerous pinocytotic vesicles are evident at the cell 
margins. The endothelium of the sprouts are linked by extensive coll'ections of 
zonulae occl udentes. Immunoperoxi.dase demonstration of Factor VII I i1n these 
cells confi1rms the nature of the llesion as being endothelial in origi,n. 

With respect to the etiology of this lesion, in this patient, to my know
ledge, there has never been an association between an implant of the breast and 
an ang,iosarcoma. Angiosarcomas have been related to a history of trauma, pre
vious radiation to the area, an exposure to pollyvinylchloride, a relationship to 
pregnancy, an exposure to thorium or arsenic, and a history of the ingestion of 
androgenic or anabolic steroids. The majority of the chemic~ls listed above have 
been associated with angiosarcomas of the liver. 
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CLASSIFICATION OF VASCULAR TUMORS 

1. BENIGN 

A. HEMANGIOMA 
B. HEMANGIOPERICYTOMA 

2. MALIGNANT 

A. ANGIOSARCOMA 
B. HEMANGIOPERICYTOMA 
c. KAPOSI Is . 
D. ANGIOENDOTHELIOMATOSIS 

PROLIFERANS SYSTEMATISATA 

3. TUMOR-LIKE 
PSEUDO-ANGIOSARCOMA IN THROMBOSED 
VESSELS 

(MASSON'S VEGETANT INTRAVASCULAR 
HEMANGIOENDOTHELIOMA) 

4. BENIGN LYMPH VESSELS 

A. LYMPHANGIOMA 
B. Lymphangiomyoma 

5. MALIGNANT LYMPH VESSELS 
LYMPHANGIOSARCOMA .. 
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BREAST ANGIOSARCOMAS 
(AGE DISTRIBUTION} 

AGE # OF PTS 

0-19 4 

20-29 16 

30-39 9 

40-49 3 

50-59 2 

60-69 3 

? 1 

{MODIFIED FROM STEINGASNER ET AL.) 
(CANCER 18:352, 1965) 

ANGIOSARCOMA ASSOCIATIONS 

l. HISTORY OF TRAUMA TO REGION 

2. RADIOTHERAPY 

3. EXPOSURE TO POLYVINYLCHLORIDE 

4. PREGNANCY 

5. THORIUM DIOXIDE 

6. ARSENIC 

7. ANDROGENIC-ANABOLIC STEROIDS 
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CLASSIFICATION OF BREAST SARCOMAS 
(UNASSOC!ATED WTTH CYSTOSARCOMAS } 

1. FIBROSARCOMA 

2. MALIGNANT FIBROUS HISTIOCYTOMA 

3. LIPOSARCOMA 

4. LEIOMYOSARCOMA 

5. ANGIOSARCOMA 

6. CHONDROSARCOMA 
ll 

7. MALIGNANT SCHWANNOMA 

8. LYMPHANGIOSARCOMA 

9. OSTEOGENIC SARCOMA 

10. LYMPHOMAS 
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MODERATOR'S DIAGNOSIS: Infiltrating ductal carcinoma with chondroid metaplasia 
(metaplast i c carcinoma). 

CLINICAL HISTORY: 

The patient is a 76-year-old female with a large mass in the left breast 
which after surgery was found to be a cys.t measuring approximately 5 ems .. in 
diameter. 

MICROSCOPIC DESCRIPTION: 

Examination of the slides discloses the presence of what appears to have 
been a relatively well circumscribed lesion, the central portion of which con
tains a prominent collection of cartilaginous cells. These cells are immature· 
and usually contained within single cell llacunae. Occasionally, the irrmaturity 
of the cells is such that lacunar spaces are not evi dent. Usually surrounding 
this mass one sees the presence of more immature cel ls which occasionally are 
dispersed in a hemangio-perkytomatous fashion. Of interest is that all of the 
mitotic activity is localized to this peripherally located cell populati·on, 
either in the solid nests or in the apparent vascu )ar-like nests. Also of 
interest is the presence of a dense, relatively acellular band of connective 
tissue which frequently separates the less obvieusly cartilaginous cel l s from 
the more typical chondroid elements. This lesion is well delineated from the 
surrounding breast tissue which appears relative lly normal for an individual of 
this age. Occasional nests of mature cartilage are seen interspersed between 
the muscle and fat. It is difficult to ascertain whether this represents an 
artifact or is a true finding. A PAS/Al cian blue stain shows the presence of a 
prominent mucopolysaccharide matrix i n the obviously cartilaginous areas of the 
tumor, whereas the more highly cellular and anaplastic areas are essentially 
devoid of this mucoid stroma. Atypical fibroblastic cells, giant cells or 
osseous elements are not identified . Examination of a reticulin stain demon
strates the re 1 at i ve paucity of reti1 cul in fibers within either the ce 11 u 1 ar areas 
or in the chondrocytic ones. The portions of the tumor which were vascular i1n 
appearance do not have a reticulin pattern characteristic for a vascular lesion. 
Rather, in these areas, the pattern is one of cords and tubular arrangements of 
an epithelial cell pattern. 

DISCUSSION: 

This llesion represents a di1lemma in classification. More importantly it 
represents a diagnostic dilemma with therapeutic impl ications. The three possi
bilities which need to be considered are 1) a cystosarcoma phyllodes with areas 
of cartilaginous metaplasi~ in which there was central degeneration for unknown 
reasons and we are left with the edge of the lesion with none of the character
istic ep i thelial-lined clefts demonstrable in this specimen. This would account 
for the relatively well delineated nature of the tumor. 2) The second possibility 
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is that we are dealing~ with a pure chondrosarcoma. I am somewhat unhappy with 
this possibility since exami1nation of the cartilaginous cells discloses a cell 
population which is difficullt to characterize as definively malignant. How
ever as noted in the microscopic description surrounding the cartilaginous 
areas, there, are more intensely cellular areas in which the mitotic activity 
is high. In focal areas the arrangement of cells resemble that seen in a 
hemangiopericytoma. Such patterns (hemangiopericytoma) -are seen in the so
called mesenchymal chondrosarcoma. Therefore, one could reason that we are 
dealing with a mesenchymal chondrosarcoma in which there is an extreme degree 
of carti l aginous differentiation towards the center of the lesion. 

3}1 The final possibility is that we are dealing with a carcinoma of the 
breast in which we have identified areas of cartilaginous metaplasia. This is 
the diagnosis I favor. Originally, I had favored the diagnosis of the mesen
chyma 1 chondrosarcoma. However, the, presence of a prominent epithelia 1 pattern 
in the reti'culin stain and the observation that all of the mitotic activity i's 
limited to the areas which have this epithelial reticulin pattern suggests that 
the lesion is in fact a breast carcinoma. 

Cartilaginous metaplasia has been identified in infiltr~ting ductal, 
medullary and infiltrating lobular carcinomas. BY' far, the, most common asso
ciation is with infiltrating ductal! carcinoma, probably because this is the 
most corrmon fonn of breast cancer. When these lesions, undergo a metaplastic 
change, the two most common elements encountered are cartilage and bone. No 
evidence df osseous metaplasia is encountered in the slides examined. 

These lesion may be poorly circumscibed if involving an infiltrating 
ducta 1 carcinoma with cords or' nest g 1 and-1 ike ce 11 s of varying degrees of 
differentiation and cellullar atypia. Cartilage is almost always present in 
such a metaplastic lesion and bone is present in 70% of cases. There is an 
apparent transition from the carcinomatous component to the heterotopic one 
without the presence of an intermediate spindle cell zone as would be seen in 
the so-called stroma 1 sarcomas. Characteri sti ca ll'ly, the stroma surrounding 
the carcinomatous elements shows far less mucopollysaccharide ground substance 
that the cartilaginous component. Mucin is not alMays present in the epithe
lial cel ls adjacent to the cartilage. The cartilage occurring in such cases 
tends to be quite mature and benign in appearance such as is seen in this case. 

Patients with metaplastic carcinomas in which a cartilaginous component 
is present, tend to behave in a manner similar to the same form of carcinoma 
without the metaplasia. Furthermore,these tend to occur in a similar age 
group. Those with chondroblastic or osteoblastic changes in them have a 
slight tendency to do worse than those whose metaplastic derivatives are 
fibroblastic or squamous in nature. 

Cartilage and bone are quite rare in human breast cancers in man allthough 
this is, a corrmon event in dogs and cats. In animals, tumors with these compo
nents tend to have a more benign course than those without. Huvos, et al . 
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studied patients from Memorial Hospital over a twenty year period and found that 
among patients with metap~astic breast carcinomas, spindle and squamous cell 
metaplasia was the most commonly encountered form. The second most commonly en
countered metaplasia was osseous or cartilaginous in nature. 

One could argue of course that since I am basing the majority of my opinion 
that this is a metaplastic carcinoma and not a true chondrosarcoma on the reti
culin staitn and the fact that the mitotic activity is present within the reticu
lin-poor areas. One could argue that the cl early chondroblastic areas of the 
lesion are also devoid of reticu l in. In order to solve this controversy, one 
might resort to several other ancillary techniques for the f i nal answer. One of 
these is ellectron microscopy which could be done on the paraffin embedded mate
rial. If one sees the presence of an utltrastructurally typical poorly differ
entiated carcinoma of the breast, this would of course be proof of the diagnosis. 
Another approach one could take is to utilize immunohistological techniques to 
look for markers of mammary epithelium. Two such substances which might be 
localized using antibodies directed against them are alpha lactalbumin or casein. 
If one could show that the mitotically active immature cells surroundingt the 

.cartilage did in fact produce either of these substances, one would be fairly 
certain that they were derived from the mammary epithelium. A negative result 
with either antibody would not rulle out this possibility since poorly differen
tiated marrnnary epithel,ium can lose some of its functional characteristics, ~ i. e., 
the production of lactalbumin or casein. Another marker that we have found to be 
useful in some cases i,s an antibody to mouse mammary tumor vfrus. Alpha lactall
bumin is a B protein of lactose synthetase secreted by mammary epithelium and is 
present in 50% of fibro-adenomas and cystic disease and in 63% of the patients 
with infiltrating ductal cancer. 
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WHO histological classification of breast carcinomas as adopted at P&S 
using the ICT-0 coding system. 

Non-invasive tumors: 

1. Lobular neoplasia 
2. Intraductal carcinoma (includes comedo~ papillary 

and cribriform patterns) 

Invasive tumors: 

1. Invasive, ductal carcinoma (rep1laces the carcinoma 
of no s pec.i a1 type) 

2. Invasive ductal carcinoma with a predominant 
intraductal component 

3. Invasive lobular carcinoma (replaces the small 
cell carcinomas associated with lobular neoplasia) 

4. Mucinous carcinoma 
5. Medullary carcinoma 
6. Papilllary carcinoma 
7. Tubular carcinoma 
8. Adenoid cystic carcinoma 
9. Secretory (juvenile) carcinoma 

10. Apocri ne carcinoma 
ll. Carcinoma with metaplasia 

a. squamous type 
b. spindle cell type (pseudosarcomatous) 
c. cartilaginous & osseous type 

12. Others, to include: 
a. sman cell carcinoma when there is no evidence 

of ductal or lobular derivation 
b. s.ignet-ring carcinoma 
c. cardnomas with carcinoid features 
d. lipid-secreting carcinoma 

Paget's disease of the nipple (8540/3) is r.eported in additi.on 
to the type of associated carcinoma. 

Inflammator~ carcim.Jma is regarded as, a cllinical entilty and not 
as a h1stological type. 

8520/2 

8500/2 

8500/3 

8500/3 

8520/3 
8480/3 
8510/3 
8503/3 
8211/3 
8200/3 
8502/3 
8573/3 

8570/3 
8572/3 
8571/3 
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MODERATOR•s DIAGNOSIS: Hibernoma arising in a fibroadenoma 

CLINICAL HISTORY: 

This 20 year old female presented with a right breast mass whilch had been 
present for three years. On examination she was also noted to have a left 
breast mass which was biopsied and showed fibrocystic disease. 

GROSS PATHOLOGY: 

The specimen wei1ghed 21 grams and measured 4.5 x 4.0 x 3.1 em. There was 
an intact gray capsule. Cut surfaces were soft, lobulated, and varied in 
color from tan to pale yellow. 

MICROSCOPIC DESCRIPTION: 

Examination of the sections discloses the presence of a well encapsulated 
mass, the underling structure of which is identifiable as a fibroadenoma. The 
epithelial cells lining the glandular lumens and clefts are without obvious 
epithelial atypia. The tumor itself is composed of multiple lobulles. In some 
areas, these lobules contain the underlying epithelium of the fibroadenoma. 
However, other lobules are composed exclusi'vely of the mesenchymal] component. 
The mesenchymal component of the lesion consists of fat cells exhibiting a 
wi,de range of differentiation. There are unilocular and multiloculated cells 
within the stromal component of the fibroadenoma as well as within the lobu
lated fatty tumor. This heterogeneous cell population varies with respect to 
the size and number of the lipid droplets within the cells. The location of 
the nucleus also varies relative to the, nature of the cytoplasmic fatty drop
lets. In those cells in which there is a single large fat droplet, the 
nucleus is pllaced eccentrically. In other cells with small fatty locules, the 
nucleus is, more centrallly placed. A prominent vascular component is associ
ated with the mesenchyma 1 component. In many areas, the area i'mmedi ately 
surrounding the mammary ducts is fi1brotic and large acellular. However, 
occasionally one sees the presence of isolated cells appearing to arise from 
the area of the periductal stroma. There is no evidence of nuclear pleomor
phism or mitotic activHy. 

DISCUSSION: 

This lesion is unique in th~t I know of no published cases of hibernomas 
adsing in fibroadenomas. Furthermore, a quilck survey of individuals seeing 
large numbers of breast cases indicates that this lesion does indeed represent 
a: curiosity. However,, there is no reason why such a lesion could not ex,ist in 
this setting since it would be a homologue of other conditions which have been 
described. Specifically, although fatty tumors, especially malignant ones, are 
rare in the breast, they have been described either alone or ari1sing in cysto-
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sarcoma phyl l odes. Furthermore~ Oberman et al. i n 1969 described a fibro
adenoma of the breast with extensive lipomatous changes. These appear to be 
arising from around the area of the ductal epithelium. The most common fatty 
tumor to involve the breast is a benign lipoma. Angiolipomas and adenolipomas 
have also been described. Liposarcomas aris i ng either in a cystosarcoma phyl
lodes or coming from the periductal tissues have also been seen, although they 
are quite uncomnon. In discussing this case with Dr. Jason Norris (AFIP), he 
tells me that he sees approximately one hibernoma a year involving the breast, 
although he has never seen an association wi th a fibroadenoma. 

Hibernomas are interesting lesions in that they are tumors o,f brown fat. 
There is controversy whether brown adipose tissue represents an earlier stage 
in the development of the more usual white adipose tissue or whether th i s in 
fact a unique cell type with different developmental! and metabolic features. 
Both brown and white fat appear to be progenies of a fibroblastic stem cell, 
possibly associated with vascular structures in the stroma of the fatty tissue. 
Brown fat is a thermogenic organ usually present in hibernating animals and 
exists in various sites. Because white adipose tissue goes through varying1 
.stages in its development and passes through a stage in which these cells con-
tain multiple lipid droplets, inves,tigators have suggested that the brown fat 
is merely an early developmental stage of white fa t . 

COMMENTS: 

The differential diagnosis in thi's lesion includes a form of fatty tumor 
arising in a f i broadenoma or a cystosarcoma phyllodes . There i s no evidence for 
an underlying cystosarcoma phyllodes in that the broad leaf-like fronds of this 
lesion are absent and there is no evidence for an increased fibroblastic-like 
stromal cellularity. Another lesions which comes to mind is a granular ce lll 
tumor with some fo rm of vacuolar degeneration. However, the presence of true 
lipoblastic cells as wel l as the absence of PAS positive granules, is agains t 
th i s diagnosis. Furthermore~ . the l'obulation of this lesion is characteristic 
of that seen i n a hibernoma. 

Also to be excluded are lipoblastomatosis and myxoid liposarcoms in which 
spindle-shaped and stel late cells are intermixed with uniloculated and multilo
culated fat cells. The lipomatosis resemblles a myxoid liposarcoma except for 
the encapsulation, lobulation and absence of nuclear atypism. 
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MODERATOR 1S DIAGNOSIS: Carcinoma of breast with squamous metaplasi'a (meta
plastic carcinoma, squamous cell carcinoma of breast) 

CLINICAL HISTORY : 

The patient was a 52-year-old lady with a mass in the breast. 

MICROSCOPIC DESCRIPTION: 

Sections through the tissue from the breast disclose the presence of a 
partially cystic, partially necrotk tumor composed of two di'stinct cell types. 
The first of these is a keratinizing squamous cell carcinoma demonstrating 
moderate degrees of cellular pleomorphism and mitoti c activity.. There. is a 
large amount of keratin production, kerato-hyal i n granules. Intercellu~ar 
bridges are easily discerned. This malignant squamous cell component is mixed 
with another celll type in which the cel1ls are smalller and more unHorm with a 
round to somewhat spindled cell morphology. There is no evidence of a glandu
lar pattern. Special stains for mucin failed to demonstrate discernible muco
·polysaccharides in this small cell component. Also withi n these areas, keratin 
formation and intercellular bridges are not identified. 

Sections of the lymph nodes show the presence of a tumor histologically 
id~ntical to that in the breast containing both histological patterns. 

DISCUSSION: 

The incidence of squamous metaplasia in lesions of the breast have been 
estimated between 0. 5 and 2%. The frequency with which one fil nds it. depends on 
the level of interest of the examining pathologist and also how strict the 
criteria are for accepting something as squamous epitheli'um. An underestimate 
of the incidence of squamous cell metaplasia would be found in cases of breast 
disease i n which there is l1 imited sampling or in which the examinitng pathologi1st 
is not attuned to this poss itbility or doesn•t report it and accepts a small 
amount of squamous metaplasia as being not unusual. An overestimate of the 
incidence of squamous metaplasia occurs i1n those i'nstances in which the eosino
philic epithelium found in lesions with apocrine changes or in the medullary 
carcinomas of the breast are accepted as being squamous i n nature. Squamous 
changes may occur in both beni'gn and malignant condiltions. For example, benign 
squamous metaplasia has been reported in fibroadenomas and in the setting of 
fibrocyst i c disease. Squamous metaplasia has also been reported in patients 
wi th cystosarcoma phyllodes. Squamous changes that are malignant have been 
reported in a variety of situations. The major situation in which this occurs 
is as a metaplastic· derivative in a carcinoma of the breast, i1n cystosarcoma 
phyllodes or as a pure squamous cell carcinoma. The last group is extremely 
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rare and care must be, taken to sample the breast completely and liberally to 
exclude the presence of another underllyi ng' condition such as a cystosarcoma 
or a carcinoma of the more usual type. Furthermore, one must exclude the 
possibility that the, lesion is arising in the squamous epithelium of the 
skin of the breast. 

Pure squamous cell carcinoma is extremely rare. However, squamous meta
plasias complicating other lesions is not nearly as unusual. McDivitt et al. 
in the Fascicle states that squamous metaplasia is the most conmon metaplasia 
to be found in the metaplastic carcinomas. It is found most often in i1 nfil
trating ductal carcinoma, a fact which is not surprising considering that 
this is the most conmon form of breast cancer. The degree of differentiation 
of the squamous cell element is highly variable. 

Cornog et al. in 1971 evaluated a group of patients in whom there was 
either the, diagnosis of squamous cell carcinoma or enough squamous metaplasia 
present within the lesion to have elicited a comment to that effect in the 
pathology report. They made no effort to estimate the frequency with which 
squamous metaplasia (benign or malignant) occurs within the population of 
patients with breast diseases. The minimum criteria for squamous elements 
whi'ch they accepted for i1nclusion i'n their study were that the squamous 
areas be composed of large polygonal, eosinophilic squamoid cells with either 
demonstrable intracellular bridges or evidence of keratin formation utilizing 
routine staining techniques. They found, as had others, that these changes 
were most corrmonly assodated with the ductal form of carcinoma. Occasion
ally, the glandular component was fairly well differentiated and true gland 
formation and secretory activity as evidenced by positive mucin stains were 
evident. However, they found that the differentiation of both the glandular 
and the squamous components were highly variable and that occasionally the 
squamous component was small and contained regular ce.lls. Occasi,onally, the 
shape of the cells was much larger and the cytology more bizarre and pleomor
phic. There were variab1e numbers of mitoses both within the squamous cell 
areas and in the nonsquamoid areas with abnormal mitoses being i1dentified in 
both. Within their series they found that a few of the tumors failed to 
form glandular elements and were negative for mucin stai'ns but contained 
islands of cells which were different from the squamous cell component and 
were anaplast i c round or spindle-shaped cells similar to those present in the 
case under discussion. They also found that microscopic cyst formation and 
necrosis with high degrees of squamous differentiation near the necrotic foci 
was present, again similar to the situation in the present case. Of the 24 
cases which they studied, 11 had metastasized. Of these 11, six contained 
squamous areas in the metastasis similar to those in the primary lesion. 

The clinical symptoms, age of presentation and general prognosis of 
patients .with areas of squamous cell carcinoma associated with breast carci
noma are similar to those found in ordinary breast cancers. The only excep
tion to this statement is that McDi1vitt et al. believe that the squamous 
component is found more col11llonly i1n elderly women. That the squamous campo-
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nents are tru ly malignant is evidenced by the ma lii gnant cytologic features of 
the individual1 cells, the mitotic activiry and the demonstration that metastatic 
lesions contain the squamous cell areas i n at least half of the cases. 

It is of interest that although this is not really a common finding in 
human breast tumors, it is relatively common in breast tumors occurring in 
animals. 

SQUAMOUS CARCINOMA BREAST 

HISTOLOGIC FEATURES 

ADENOCARCINOMA. 

ANAPLASTIC CARCINOMA 

MEDULLARY CARCINOMA 

CYSTOSARCOMA PHYLLODES 

PURE SQUAMOUS 

15/24 

5/24 

1/24 

1/24· 

2/24 

(FROM CORNOG ET AL. 1971} 

METAPLASTIC BREAST CARCINOMA 

DUCTAl CARCINOMA WITH 
SQUAMOUS 17 
CHONDROID 6 
OSSEOUS 4 
SPINDLE CELL 2 

MEDUlLARY CARCINOMA WITHI 
SPINDLE & SQUAMOUS 5 
CHONDROID 2 
OSSEOUS 1 

LOBULAR CARCINOMA + CHONDROID l 
COLLOID CARCINOMA + SPINDLE + SQUAMOUS 1 
TUBULAR + SPIND~E + SQUAMOUS L 

(MODIFIED FROM HUVOS ET AL. 1973) 
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