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CASE HISTORIES 102ND SEMI-ANNUAL SEMINAR 

CASE Ill - Ace 28168: 
A 62-year-old white female with a long history of hiatus hernia and peptic ulcer disease, treated 

witl1 Zantac. In February, 1990, she was referred to a Gastroenterologist for her hewtbum symptoms, as 
well as mild dysphagia. An endoscopy was done and she was found to have pink mucosa extending up 
into the e.-~opbagus from the lower esophageal sphincter, typical of Barren's esophagus. Multiple biopsies 
were done which confinned Barrett's esophagus. In addition, she was found to have high grade dysplasia. 
Transesophageal ultrasoun~ was negative for tumor invasion. Patient underwent trans-hiatal esophago
gastreetomy. 

CASE 112- Ace 28160: 
A 50-year-old male with history of inflammatory bowel disease with intennittent bloody diarrhea 

for 15 years. His recent symptoms of bloody diarrhea\vere aggravated by cramping abdominal pain. 
Endoscopy revealed features of mild long-standing ulcerative colitis consisting of erythema, loss of the 
vascular pattern, and mild friability with susceptibility to focal contact bleeding. In addition, an irregular 
area of nodularity was found in the transverse colon. 

CASE !t3 • Att 28!69· 
A 49-year-old Korean male who had an endoscopy perfonned three months prior to admission to 

UCLA because of persistent epigastric pain. At that time, he was noted to have three ulcerations varying 
from 3 mm to I 0 rnm in size, located along the greater curvature of the gastric body. The remainder of the 
examination was unremarkable. Biopsies taken at that time showed inflammatory infiltrate with no 
evidence of Helicobacter pylori. Follow-up endoscopy·two months later revealed an ulcer 8 to 10 mm in 
diameter at the junction of the antrum and body, along the greater curvature, despite the fact that he had 
been on medication throughout that period of time. 

CASE 114 • Ace 23738: 
A 70-year-old Caucasian female who presented with severe epigastric pain of several months' 

duration. Upper Gl series showed gastric ulceration. Patient was treated with antacids and Tagamet with 
some relief of her symptoms. Subsequently the patient noted progressive satiety and feeling of something 
in her stomach. She also bad a I 0 to I 5 pound weight loss and mild anemia without evidence of 
bematemesis or melena. An upper Gl series showed failure to distend the antrum and distal body oftl1e 
stomach, findings suggestive of linitis plastica on x-ray. On physical examination, the abdomen was soft 
and non-tender with no masses. Exploratory laparotomy was perfonncd with an almost complete 
gastrectomy. 

CASE liS - A<t 22196: 
An 85-year-old female who pre.>~Cnted with stomach trouble of several months' dural ion 

manifested as very rapid satiety, and weight loss in the past two months. She bad occasional emesis, but no 
blood in iL An J!pper Gl showed a 4.0 x 5.0 em tumor high in the lesser curvature of the stomach. 

CASE 116 - Ace 26258: 
A 67-year-old male who presented with upper 01 bleeding considered at frrst to be due to gastritis. 

However, Gl bleeding continued, leading to increased anemia and positive hemocult stools. Repeal 
endoscopy revealed a finn polypoid tumor oozing blood, within the fundus. Endoscopic biopsy yielded 
only a small amount of tissue felt to be malignant, though the exact type could not be detennincd. Only a 
localized resection of the gastric tumor was performed because extensive metastatic disease in the liver \VOS 

noted at the time of surgery. 
One year prior to the present condition, the patient had a carcinoma resected from his sigmoid 

colon. This tumor appeared to be confined to his colon without evidence of metastatic disease. 



CASE #7- Ace 28161: 
A 78-year-old male who was admitted to the~hospitnl for removal of hemorrhoids and repair of an 

anal fistula. During this time he reponed a chronic problem of rectal discomfort and occasional foul 
smelling drainage. Examination revealed a skin tag near a possible fistula and external hemorrhoids. His 
physical exam was remarkable for external hemorrhoids, an anal ulcer and lesions of granulating tissue at 
various sites on the perineum. No mass was noted during rectal exam. He also bad a right inguinal hernia. 
At the time of surgery, the hemorrhoids were removed in two portions. each slightly less than 2 em, grossly 
demonstrating dilated vessels. The anal ulcer was resected in a single cylindrical portion of tissue 
measuring 2 em in diameter and 2 em in length. The epithelial surface demonstrated a large gray area of 
ulceration. 

CASE #8- Ace 26039: 
The patient was a 49-year-old white male who first presented 23 years previoU31y with small 

bowel ohsuuction. A small bowel resection was done, and the patient was SYffiptom free for 23 years, after 
wbicb time be was admitted for melena. On examination he was found to have perioral pigmentation and 
multiple colonic polyps. During three subsequent colonoscopies, 35 polyps were removed ·endoscopically 
from the colon, the largest of which measured 3.5 x 2.5 x 2.0 em. 

CASE #9- Ace 28163: 
A 50-year-old man who presented with rectal bleeding. By endoscopy he was found to have a 

pedunculated polyp in the descending colon which was removed by an electrocautery snare. The tumor 
was reported as an adenoma with a suspicion for an early invasive carcinoma. Re-examination of the 
polypectomy site three weeks later failed to reveal any residual lesion. 

CASE #I 0 - AQC 28077: 
A 73-year-old male who presented with symptoms of bowel obstruction. He was found to have a 

distended, taut abdomen with a probable abdominal mass. ACT-scan confirmed a multicystic abdominal 
mass, which on fme needle aspiration revealed gelatinous substance, and one cluster of round epithelioid 
cells. During laparotomy he was found to have abundant yellow-tan gelatinous material and fibrous tissue 
filling the abdomen and encasing loops of small bowel and colon. The resection included large rumor 
masses, which surrounded and impinged upon colon, small bowel, spleen and omentum. The aggregate 
portions of tumor and resected organs weighed approximately 4000 grams. 

CASE #11 • A£c 27776: 
A 43-year-old male awakened one morning with nausea and proceeded to the bathroom, where he 

sat down on the commode and then fainted. About 150 cc of blood was found on the floor, the precise 
origin of which was unclear. At fttst it was thought to have come from a nose bleed but subsequently it 
was felt it originated from the Gl tract because of the discovery of melena. He was broug)lt to the 
emergency room for further observation. Clinically nothing significant was found and all of his lab tests 
were unremarkable. lt was felt that the patient might have peptic ulcer disease and thus endoscopy was 
performed. A 2 em mass was found on the greater curvature of the corpus. An esophngo-gastrectomy was 
performed. 

CASE #12- Ace 24822: 
The patient was a 77-year-old male who was a heavy cigarene smoker and had emphysema. He 

had a twenty-two year history of hemorrhoids. One month prior to admission, however, he began to have 
prominent bright red blood per rectum. Physical examination revealed a mass in tho lower rectum. This 
relatively large, somewhat fixed mass was on the anterior wall and was moveable over the prostate. An 
al>domiuoperineal resection was performed, 
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CASE #13 ·Ace 22553; 
A 51-year-old female who presented wilh acute appendicitis. Ouring laparotomy, in addition to 

her appendicitis she was found to have an incidental nodule in the stomach wall. This was excised. Six 
months later the patient was found to have a rectal adenocarcinoma for which she had an abdominoperineal 
resection. The tumor bad extended to the serosa and metastasized to one lymph node. She has been lost to 
follow-up. 

CASE #14- Ace 23694; 
The patient was an 87-year-old Caucasian female who was alert and lucid without specific 

complaints until approximately 24 hours prior to presentation at the emergency room, when she developed 
abdominal distention and pain. Upon admission, her blood pressure was 70/50, respirations 30, pulse 88, 
and temperature I 02. Abdominal examination showed absent bowel sounds. An approximately 4 inch 
loop of large bowel full of fecal material was palpable in the left lower quadranL This area was moderately 
tender to palpation. Upright x-ray did not show free air under the diaphragm. Sbonly after admission the 
patient developed "coffee-ground" emesis and went into septic shock, decreased pulmonary perfusion and 
metabolic acidosis. She expired, despite resuscitation attempts. 

CASE Ill 5- Ace 25823; 
A 78-year-old female who presented with anemia.. Work-up demonstrated a gastric polyp in the 

duodenum and attached to the gastric antrum. It had prolapsed through the pylorus into the duodenal bulb. 
Removal by endoscopy was attempted, but was unsuccessful. Patient had a past medical history of 
pernicious anemia. Patient underwent a gastrotomy with excision of the polyp. 

CASE 1116- Ace 28162; 
A 39-year-old female with. a history of abdominal pain, melena and negative physical exam 

findings. Upper endoscopy revealed a bosselated antral mass with ulceration. Endoscopic biopsies were 
unable to sample the lesion. Subsequently, the patient underwent exploratory laparotomy. Frozen section 
revealed "nodular cellular proliferation with hemorrhage and cystic degeneration and final diagnosis was 
deferred to permanent sections." A subtotal gastreCtomy was performed, and frozen sections for margins 
were negative. 

CASE 1117- Ace 28165; 
A 67-year-old lady presented with abdominal pain and was found to have abdominal and bilateral 

adnexal masses. At laparotomy she was found to have masses in the jejunum, the sigmoid mesentery and 
omentum. The patient also had a uterine leiomyoma. A few months later the patient was found to have 
multiple nodules within the mesentery and peritoneal implants. 

CASE #18- Ace 28135; 
A five-month-old Hispanic male with a history of bloody stools since birth. This was not 

accompanied by nausea and/or vomiting. The bleeding was significant enough to require transfusions. 
Flexible sigmoidoscopy and esophago-gastro-duodenoscopy were performed, the latter revealing 
hemangiomatosis of the bowel, for which he as treated with corticosteroids and interferon. The 
gastrointestinal bleeding worsened, and the patient expired. 



CASE nt 9- Ate 28164: 
A 61-year-old man with a long-standing history of hypertension and proteinuria. He finally 

developed renal failure and was placed on hemodialysis and underwent bilateral nephrectomy. Pathology 
of the kidneys confim1ed end stage renal disease secondary to hypertensive nephrosclerosis. Six months 
later, the patient received a renal transplant from his brother and improved greatly, his electrolyte levels 
returning to normal and the serul)l creatinine level falling to less than 2.0 mg/100 mJ. Immunosuppressive 
therapy included azathioprine and prednisone as maintenance medications, and dac-tinomycin. Two 
months later, however, the patient developed symptoms of peptic ulcer disease with a drop in hematocriL 
Results of an upper gastrointestinal series indicated the presence of a posterior mid-duodenal ulcer. He 
began taking antacids, and except for one mild rejection episode, did well for the foUowing six months. 
However, over the next six months he developed recurrent 01 bleeding which endoscopically was 
considered to be due to recurrent peptic ulcers. Finally, he underwent a gastrectomy and shortly afterwards 
went into acute renal failure, hepatic failure, and then died. 

CASE#20- Aee2!423: 
The patient was a 75-year-old male who presented with a history of recurrent OJ bleeding with 

painless hematemesis and melena over a three year period. Gastric ulcers were diagnosed on x-ray, and he 
was treated medically for ulcer disease, apparently suCGCSsfully with disappearance of the ulcers, although 
they did recur a number of times. Two days prior to admission, he began to bleed actively again. 
Gastrointestinal x-rays revealed a large gastric ulcer in the region of the incisura of the stomach. A gastric 
resection with a sleeve type procedure was performed. 

CASE 21 - Ace 25447: 
A 66-year-old white male with a 2~3 month history of malodorous eructations and stomach pain 

relieved by antacids. An upper Gl series revealed a fundic ulcer. Biopsy revealed a poorly differentiated 
adenocarcinoma The patient underwent a radical total gastrectomy, together with removal of the spleen 
and distal pancreas. 
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GASTROINTESTINAL TUMORS 

MODERATOR: 

Klaus J. Lewin MD FRCPath 

Costa Mesa, California · •~ .1:/~. · '• ~~ ; .. 

Diagnosis 

Barrett's esophagus with dysplasia and carcinoma 

Ulcerative colitis with dysplasia & poorly differentiated 
mucinous carcinoma 
Early gastric cancer 
Diffuse gastric cancer {linitis plastica) 
Anaplastic adenocarcinoma of the stomach 
Choriocarcinoma of the stomach 
Cloacogenic carcinoma 
Peutz-Jegher polyp of the colon 
Adenomatous polyp with misplaced epithelium 
Pseudomyxoma peritonei 
Gastric carcinoid 
Poorly differentiated rectal carcinoid 
Glomus tumor of stomach· 
Pneumatosis cystoides intestinale 
Inflammatory fibroid polyp of stomach 
Gastric stromal tumor (Garnets 
triad)GAN tumor ofsmall intestine · 
Diffuse hemangiomatosis of small bowel 
Kaposi sarcoma 
Gastric MAL Toma · 
Gastric high grade B-celllymphoma 
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History: 

Case# 1 Barrett's esophagus with dysplasia and adenocarcinoma 
UCLA case 

A 62 year old white female gave a long history of hiatal hernia and peptic; ulcer disease, 
treated with Zantac. In February 1990 .she was referred to a gastroenterologist.for her heart·bum 
symptoms as well as mild dysphagia. An endoscopy was done and she was found to have pink 
mucosa extending up into the esophagus from the lower esophageal sphincter, typical of Barrett's 
esophagus. Multiple biopsies were done which confirmed Barrett's esophagus. In addition, she was 
found to have high~grade dysplasia. Transesophageal ultrasound was negative for tumor invasion. 
Patient underwent transhiatal esophago- gastrectomy. 

Postoperative recovery was uneventful and apart sdme .reflux symptoms, effectively treated 
with omeprazole, the patient has done remarkably well. She was last seen one month ago ·and Is 
doing well. 

Gross and Microscopic Pathology: 
The operative specimen consisted of the entire esophagus and seven centimeters of the 

proximal stomach. The squamocolumnar junction was displaced with a salmon pink velvety mucosa, 
extending 6 em. proximally from its usual loeation. No polypoid or carcinomatous lesions were 
visible. Sections of the entire esophagus were submitted. 

Microscopically, the esophageal sections showed extensive Barrett's esophagus. A third of 
the sections with Barrett's also showed dysplasia ranging from indefinite to high-grade. In addition, 
there were a few foci of early invasive adenocarcinoma, moderately differentiated, extending to the 
superficial submucosa. The margins of resection were negative for dysplasia and adenocarcinoma. 
There was no evidence of nodal metastases. 

Discussion: 
Barrett's esophagus is a complication that occurs in approximately 12o/o of patients with 

prolonged gastroesophageal reflux, although ii)terestingly an autopsy study performed at the Mayo 
clinic has· shown that the incidence is much higher. The importance of this disorder Is ttiat it is 
associated with an ·.increased risk of adenocarcinoma of the esophagus the reported prevalence 
being about 1 Oo/o. · 

Definition:-' 
· · Barrett's esophagus is an epithelial metaplasia whereby a columnar lining, usually 
accompanied by underlying mucus glands, replaces esophageal squamous epithelium for variable 
lengths from the lower esophageal sphincter region cephalad. However, what type of metaplasia 
constitute$ Barrett's esop(:1agus is still disputed. In its simplest definition a_ny esophagus that is lined' 
by columnar epithelium Is Barrett'·s. However; many authorities have Insisted on defining Barrett's on 
the basis of demonstrating intestinal types of mucin (by alcian blue stain at Ph 2.5) and goblet cells. 
When one does an alcian blue stain on an unequivocal case of Barrett's e;;ophagus, one finds ·three 
types of ·cells .on the surface, a hlue goblet cell, a blue columnar cell and a clear columnar cell. 
These cells correspof1d to gastric surface epithelial cells, gastric mucous neck cells and jejunal type 

. goblet cell,s. (This has also been cQnfirmed by el~ron microscopy). Thus, no one type · of. cell is 
p~thognomonlc of Barrett's .e.sophagus as all types of metaplastic cells may be found. In addition, in 
a · recent histologic study of resected esophagi frQm patients with Barrett's esophagus with high-

. grade dysplasia and/or carciRoma, we. found that alcian blue columnar cells were present as 
frequently as goblet cells. 

0 
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The main problem in diagnosing Barrett's ·occurs in cases of s_hort segment disease because 
I may be difficult to differentiate these cases from an eccentric Z-line (gastroesophageal junction). In 
~se cases we do rely on demonstrating goblet cells. The finding of specialized lntestinalized 
epithelium at the lower esophageal sphincter (LES) has further complicated the problem In patients 
with reflux disease but without Barrett's. However, the question may be moot, since this group of 
patients may represent the earliest form of Barrett's esophagus. - It has also been .speculated that 
these findings may predispose these patients to cardiac cancer although tJ;lis remains to be proven. 

Dysplasia In Barrett's esophagus 
In assessing biopsies from patients with Barrett's esophagus, the main role of the pathologist 

is to be on the alert for histologic features of dysplasia and adenocarcinoma. • Dysplasia· is defined 
as a neoplastic change of the epithelium not extending into the lamina propria. High-grade dysplasia 
ilc!udes carcinoma-in-situ and is not reported separately as ,such. Dysplasia, especially high grade, 
is considered to be a precursor lesion for adenocarcinoma. 

The time sequence for the development of. adenocarcinoma is unknown. The presumption 
that high-grade dysplasia Is a precursor lesion for adenocarcinoma comes largely from retrospective 
histologic studies of adenocarcinoma In which dysplasia is commonly found in the adjacent mucosa. 
Thus, in a given patient the dysplastic epithelium may not only be a marker for heightened cancer 
risk but may itself already be associated with Invasive carcinoma. For low-grade dysplasia the 
presumption is that it too reflects heightened cancer risk but les;; well defined than high-grade 
dysplasia. · 

Since dysplasia in Barrett's Is endoscopially invisible, multiple biopsies are necessary if 
surveillance Is to be successful in detecting dysplastic lesions and early carcinoma. Originally, ii was 
thought that dysplasia was a multifocal process. However, recent studies on the distribution of 
dysplasia has shown it to be a focal process commonly. Furthermore, we have found that carcinoma 
can occur In any part of the Barrett's and that the risk is unrelated to the length of Barrett's. 

The grading of dysplasia is now fairly well accepted and is similar to that employed in 
dysplasia of ulcerative colitis. 

Histology of Dysplasia and differentiation from carcinoma and reactive atypia 
The classification described is the one used here: high grade; low grade; and indefinite for 

dysplasia. lntramucosal carcinoma refers to neoplastic change that has invaded into the lamina 
propria. The diagnosis of dysplasia is based on both architectural and cytologic changes that 
suggest neoplastic transformation. Both architectural and cytologic changes may be present but one 
category alone may predominate. 

A virtual constant in dysplasia is mucus depletion and prominent cytoplasmic basophilia, 
easily recognlz~d at low pov,:er. . In general, dysplastic changes within the crypts extend to the 

· surface but ocCasionally, they are confined to the lower half of the crypts themselves, although this 
is not accepted by all authorities. 

The architectural changes of pits and glands include: budding, branChing, crowding and 
iregular shapes with papillary extensions into the lumen. An exaggerated villous configuration may 
lie present. The nuclear changes consist of loss of nuclear polarity, stratification, hyperchromatism, 
variation in size and shape, enlargement of nuclei and/or nucleoli, increased nuclear to cytoplasmic 
ratios and increased numbers of abnormally-shaped mitoses. Dystrophic goblet cells 'occur in 
Barrett's .esophagus both wilh and withciut dysplasia, and thus are not very helpful in making a 
diagnosis of dysplasia. : 

The finding of' mucosal cysts In association with dysplasia should be of concern because 
Barrett's-associated adenocarcinomas frequently contain mucosal ·cysts.-- The epithelial cells lining · 
these cysts are commonly benign-appearing, with or without mucin. 
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High Grade Dysplasia versus early carcinoma.· Here there are pronounced architectural changes 
with complex budding and in severe,cases a cnbriform (back-to-bacl<) crypt pattern. The nuclei and 
nucleoli commonly have a large variation in size.and shape with some cells exhibiting bizarre nuclear 
chromatin patterns. Pseudostratification may be pronounced. The histology of high grade dysplasia 
may resemble tubular adenoma; however, raised adenomas as masses or polyps are distinctly 
uncommon. Sometimes differentiating high-grade . .dysplasia from .. carcinoma .. can be difficult 
especially in those cases with complex glandular architecture with back to back glands. In those 
instances we will comment that carcinoma cannot be excluded. Another problem·area is the well · 
differentiated adenocarcinoma in which the superficial glands resemble dysplasia and are only 
.different in that the glands invade through the lamina propria 

Low grade dysplasia. Surface epithelial transformation is usually absent and the dysplastic 
changes are mostly confined to the crypt zones. Some degree of crypt branching is common but the 
complex budding of high-grade dysplasia is absent. There Is .less disturbance in nuclear polarity, 
with smaller and less hyperchromatic nuclei. The nuclear polarity Is better preserved near the basal 
parts of the cells, even when stratification is present. 

Indefinite for dysplasia. This refers to the fact that epithelial changes are perceived to be too 
atypical for ordinary Barrett's metaplasia but are not sufficient for the diagnosis of dysplasia. 

Reactive or regenerative changes. In areas adjacent to erosions or ulcerations, inflammatory 
reactive changes may be difficult to differentiate from low grade dysplasia and this can lead one to 
use the tenn indefinite for dysplasia. Biopsies adjacent to esophageal ulcers or erosions in ·Barrett's 
esophagus often exhibit a megavillous appearance. In general, the nucleoli in regenerative change 
are not as large as those seen in dysplasia nor are they as irregular. Some architectural 
disturbances with crypt branching may be present; therefore one should not lean towards a 
diagnosis of low-grade dysplasia unless cytologic changes are also present. Although focal nuclear 
stratification with increas.ed mitoses may be present, nuclear polarity is disturbed little if at all. 
Inflammation is not nearly as frequent, nor as prominent in Barrett's esophagus as in ulcerative 
colitis; thus it is not as confounding a problem in relation to the diagnosis of dysplasia as it may be in 
ulcerative colitis. 

Observer variation in the diagnosis of dysplasia 
' Observer va.riation for grading dysplasia was tested in a prospective study among eight Gl 

Pathologists. For · Migh-grade dysplasia and intramucosal carcinoma versus other categories 
agreement was in the range of 85%. However, interobserver variation was significantly lower for 
lesser grades of dysplasia, in 'the range of 70% or less. This 70% figure is similar to that recorded 
,tor low-giC!de dysplasia in the multi-observer study of ulcerative colitis. It is probable that these 
' discrepancies in tnterobserver· agreement would be even greater amongst pathologists who rarely 
see cases of Barrett's with dysplasia. To overcome the problems associated with interobserver 
discrepancies, we sttongly·recommend obtaining additional biopsy samples for the problem cases, 
as in our. experience and also that of others, taking additional biopsies frequentJ.y resolves the 
histologic problems. For those who ·rarely ·see cases of dysplasia, a second opinion from an 
experienced pathologist is recommended . . 
Ancillary techniques in thfjl diagnosis of dysplasia. 

With lesser. degrees of dysplasia where interobserver variation is greater, it would be 
desirable to have other markers .of heightened -cancer ·risk:• ·The·· model of clonal evolution to .. 
carcinoma was articulated -by Nowell as a model of carcinogenesis and has led numerous 
investigators to base studies on the premise of this model. It has been suggested 'that some 

· Barrett's patients develop clones of cells with changes In DNA content and that some of 'these 
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clones can develop to the point wnere they ultimately become an i(lvasive carcinoma. As in other 
carcinomas abnormalities in cell proliferation have been documented in the evolution to malignancy. ;., 
Most of the observations come in cross-sectional studies of metaplasia, dysplasia and carcinoma. "·' 
Flow cytometry permits the documentation of DNA aneuploidy, increased S phase and G2/tetraploid 
fractions. 

Flow cytometric abnormalities, especially multiple aneuploidies have 2 potentially important 
roles In regard to dysplasia and cancer in Barrett's. esophagus . . One Is when biopsies show Jow- n..-~ ... ,. 
grade dysplasia or are called indefinite for -dysplasia.•" Here·· a normal pattem would provide'•a·~:AA> 
measure of reassurance, whereas an abnormal pattem might prompt reblopsy or more frequent , 
·endoscopic biopsy surveillance. Unfortunately, the results of flow cytometry studies on esophageal 
biopsies from one lab to another have not been reproducible and thus these are>not currently~used~.\>.$1; 
routinely. An even more untested role is to predict heightened cancer risk in a subset of patients with 
Barrett's esophagus having DNA aneuploidy who do not have any evidence of dysplasia. Because 
dysplasia and carcinoma are not common in unselected patients with Barrett's esophagus, 
longitudinal studies of larger numbers of pati.ents will be required in order to determine just how 
beneficial these techniques might be. 

Allelic losses involving chromosome 17p are the most frequent genetic abnormalities in 
Barrett's esophagus after aneuploidy. The p53 gene is located on ·chromosome 17p and allelic 
losses of this gene are associated with p53 mutations. p53 gene mutations are amongst the most 
common genetic 'abnormalities in cancer. Once mutated, p53 over-expression becomes apparent 
because of prolongation of the half life. p53 is part of a path that' causes cells to arrest In G 1 In 
response to DNA-damaging agents. When p53 is inactivated by mutation, cells are predisposed to 
genomic instability. There are some data to suggest that inactivation of p53 may even precede 
aneuploidy in neoplastic progression. P53 studies have recently been reported to be of equal value 
as flow cytometry in Barrett's esophagus, although less sensitive. Technically, this 
Immunohistochemical procedure is easier to perform than flow cytometry and thus may prove to be 
of greater diagnostic value . . 
Management of patients with Barrett's esophagus and dysplasia 

Endoscopic surveillance in patients with Barrett's esophagus Is usually done every one to two 
years to look for signs of dysplasia and early adenocarcinoma. Although curable early cancers can 
be .detected with surveillance, the effort to find such lesions is considerable. Not unexpectedly this 
has created considerable introspection in the clinical community, similar to the situation in ulcerative 
colitis. 

Recommendations for surveillance are quite arbitrary from one institution to another. At 
UCLA endoscopic biopsy surveillance is done every two years and since the dysplastic lesions are 
not visible and involve variable areas, 2 to 4 quadrant biopsies every 2 em. are done starting in the 

• .cardia and extending to the squamous epithelium. 
·· For high-grade dysplasia there should be immediate rebiopsy to see if a coexistent 
carcinoma was missed. lntramucosal carcinoma or carcinoma superficially invasive into submucosa 
~n occur in Barrett's esophagus without any associated grossly visible target lesions. If 

· lritramucosal carcinoma is found on reblopsy, then surgery is recommended. If only high-grade 
dysplasia is detected on rebiopsy, then the decision concerning whether to perform esophagectomy 
has to be individualized. Whenever high-grade dysplasia without associated carcinoma is detected, 
~is useful to get a· second opinion from a pathologist who has considerable experience with 
dysplasia in Barrett's esophagus. · 

Esophagectomy in the setting of high-grade dysplasia usually entails a near total resection 
with proximal mobilization of the stomach and anastomosis• to 1he remaining esophagus ·in the neck:"'<!fl . ..-, 
Colon interpositions are npw done less commonly. In centers with a large experience with 
esophagectomy, mortality in elective surgery for non-advanced esophageal malignancy should be in 
the range of .5% or less. In younger patients without other conditions that would markedly enhance 
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operative risk, we recommend esophagectomy for multifocal high-grade dysplasia. The alternative is 
not just the risk of developing carcinoma but the attendant chronic worry and need to have reblopsy 
every three to six months for the rest of the person's life. In patients who are frail we recommend 
follow-up. Endoscopic surveillance is not performed for those patients who decline surgery no matter 
what the findings in follow-up, and for those who are prohibitive operative risks because of other 
medical conditions. 

Not surprisingly, we and others have now encountered patients with only a small zone of 
high-grade dysplasia. The practice of the future In some of these instances may be to use local 
endoscopic treatment with laser or electroooagulation. 
• The finding of low-grade dysplasia dictates a need for more frequent surveillance, e.g., every 
6 months to 1 year for indefinite changes, depending upon the number· of biopsies with the change. 
For low-grade dysplasia, If numerous biopsy sites exhibit the change, rebiopsy should be done 
immediately, this time sampling at every 1 em level, to rule qut the presence of high-grade dysplasia 
or intramucosal carcinoma. Because the diagnoses of Indefinite or low-grade dysplasia add 3 more 
endoscopies over a 2 year period [when surveillance Is normally done every 2 years] it is useful for 
the pathologist to get a second opinion if he/she does not see many Barrett's cases. One way to 
avoid the" confounding variable of inflammatory change is for endoscopists to treat the patient with 
gastroesophageal reflux disease who has erosions and then to do the definitive biopsy evaluation to 
rule out dysplasia. 

Adenocarcinoma 

Primary adenocarcinoma of the esophagus is a relatively uncommon tumor accounting for 
between 1 to 35% of all malignant esophageal tumors depending on the geographical location. For 
example, in high Incidence areas of esophageal squamous tumors such as In China, almost no 
adenocarcinomas of the esophagus are seen. 

. In the United States the vast majority arise In Barrett's esophagus. Tumors at the cardio-
esophageal region pose· another problem since it is sometimes difficult to determine their exact site 
of origin, although it Is thought that 60o/o of them are likely to be of gastric origin. As for Barrett's 
esophagus there is a heavy predominance in males with male to female ratios In the range of 3:1 to 
7:1, and whites (over 80o/o) In contrast to squamous carcinoma which has a predominance in blacks 
(6:1 blacks:white). The median age of patients with Barret's! esophagus and carcinoma Is about five 
years higher than for Barrett's patients without carcinoma. Over the past decade there has been a 
striking Increase in· incidence of Barret'st-associated adenocarcinomas, estimated at about 9% 
increase per year in males and 5% in females. These tumors now account for approximately 50% of 
all primary ~sophageal malignancies. Recent studies have shown a marked similarity in age 
distribution, ··sex ratio, race, clinical presentation, and pathologic features between adenocarcinoma 

··in Barrett's esophagus and adenocarcinoma of the cardia. It has been suggested that these findings 
Indicate common etiologic factors between these two conditions, such as reflux and Increased 
alcohol and tobacco consumption. · 

Th,e patients with early cancer exhibit no unique clinical fea·tures beyond those of Barrett's 
esophagus, that Is they may be asymptomatic or they may have symptoms of gastroesophageal 
reflux disease. A change in symptoms such as progressive dysphagia is likely to portend advanced 
esophageal cancer. Since staging of disease is so critical to determine both operability and 
prognosis, it Is Important to stage the patient as accurately as possible prior to surgery, as wen as at 
the time of surgery. Ultrasound, computerized tomography (CT), and magnetic resonance (MRQ 
scans have been shown to be highly predictive In detecting non-palpable supraclavicular lymph 
n~e metastases and in detefl!1ining the operabilitY of esophageal carcinomas. 
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Pathology. 
Most adenocarcinomas are accompanied by and arise from typical dysplasia. The amount of 

residual Barrett's epithelium is variable and sometimes absent, presumably because It has been 
replaced by the advancing carcinoma. The tumors show a virtually identical histologic spectrum to 
those found in the stomach. In rare instances, primarily in those patients with Barrett's esophagus in 
surveillance programs, early adenocarcinoma.s confined to the mucosa (intramucosal carcinoma) or 
submucosa may be found. As the tumor progresses there Is Infiltration into the muscularis propria 
and the adventitial tissues of the mediastinum. Lymph node metastases are common occurring in 
about three quarters of the cases. The majority of adenocarcinomas are of the Intestinal type; but 
'some are of the diffuse type or a combination of both. Differentiation may include virtually all mature 
and immature cell types found in the normal esophagus, stomach, or intestine, including endocrine 
cells, Paneth cells, and squamous epithelium A tiny proportion of tumors are adenosquamous 
cartinomas in which the squamous component may predoll]inate Most adenocarcinomas are well to 
moderately differentiated. Well-differentiated tumors may pose a problem on biopsy because the 
infiltrating component may be unrecognizable as invasive and therefore reported as high-grade 
·dysplasia or carcinoma-in-situ. Some carcinomas have a prominent component of cystlcally dilated 
neoplastl'c glands. At low power these may look deceptively bland, especially when lined by low 
cuboidal tumor cells, and they may be confused with Barrett's esophagus in biopsies. 

Vascular and perineural invasion are common. The amount of mucus secretion is also 
variable ranging from intracellular mucin production to mucus secretions within glands, to 
extracellular pools of mucin. 

Differential diagnosis of biopsies and associated problems 
In most instances biopsies present little problem and the histologic findings are both 

accurate and sensitive. 
The differential diagnosis of cysts, especially In esophageal biopsies, includes cystic 

dilatation of mucosal and"submucosal esophageal glands and ducts, Barrett's esophagus, dysplastic 
glands, and carcinoma. The major difference between the neoplastic (dysplasia and carcinoma) 
cysts and non-neoplastic cysts is the presence of dysplastic epithelial cells lining the dilated glands. 
At low power these cells may look deceptively bland in dysplasia and carcinoma because they are 
often low cuboidal in configuration. However, at higher magnification the typical appearances of 
dysplasia. are seen, namely, enlarged hyperchromatic nuclei and reduced cytoplasm which is often 
basophilic. 

Differentiating between high·grade dysplasia and carcinoma on biopsy can be difficult if not 
Impossible in some cases. (see under high-grade dysplasia) 

AnotHer problem sometim!"s occurs in well-differentiated dysplastic lesions In which the only 
-way of making a diagnosis of carcinoma is by demonstrating invasion through the muswlaris 
'inucosae. Thus, if the biopsies are superficial a diagnosis .of carcinoma is impossible if only one 
biopsy Is available. TJ"lis problem is usually circumvented if multiple l?iopsies are taken as part of the 
surveillance protocol. Furthermore, in the Mure endoscopic ultrasound examinations by the. 
endoscoplsts could alert the clinician about the possibility of an invasive tumor. 

Sometimes, tumors are so poorly differentiated that it may be difficult to be certain whether 
they are of squamous ~r glandular type. If Barrett's esophagus with or without dysplasia is pre sent, 
then it is more than likely that the tumor is a poorly-differentiated adenocarcinoma. 

The differentiation of: some esophageal adenocarcinomas arising from short segment 
Barrett's from thOse arising from the cardia tumors can be difficult since intestinallzed epithelium may 
occur at both sites and therefore does not help differentiate between the two. The finding of 
specialized columnar-lined epithelium adjacent to the proximal margin of the tumor and extending up 
into lower esophagus suggests that the tumor arose in a Barrett's esophagus. Similarly, dyspl"!sia of 
gastric cardia mucosa is a strong indicator of a primary gastric origin. However, compared to 

bandotit/cttrllulndoul 8 



carcinoma in Barret's esophagus dysplasia in the gastric cardia is usually sparse Nevertheless, there 
remains a significant number of tumors which straddle the gastroeso"Phageal junction, where it may 
be impossibl·e to be certain whether the tumor arose in the gastric cardia or the lower esophagus. If 
the epicenter of the tumor is clearly above the Z-line, or more than about 3 em above the anatomical 
junction of the esophagus and stomach, this is presumptive evidence that it originated in the 
columnar-lined esophagus. From a practical point of .view the differentiation of these tumors is more 
of academic interest than of practical value since their behavior is similar and also because they 
share similar etiopathogenic characteristics. 

There is little accurate information regarding the spread and complications of esophageal 
adenocarcinomas because the few autopsy studies that have been done have lumped 
adenocarcinoma with squamous carcinoma of the esophagus and t.he adenocarcinomas.are a . small 
minority of the total cases. Nevertheless, it does appear that most esophageal adenocarcinomas 
behave in a similar fashion to squamous carcinomas. They tend to spread primarily locally, and 
usually cause death from local complications. Distant metastases occur late. Thus, in about 80% of 
cases the tumors spread by direct extension through the muscularis propria to the periadventilial 
tissues and then into adjacent tissues and organs. Lymph node involvemel)t appears to be frequent 
once the tumor extends to the peri adventitial tissues, occurring in up to 70% of cases. Angioinvasion 
is also common occurring in about half the cases of esophageal adenocarcinoma. The most common 
site of Invasion is the tracheobronchial tree, frequently resulting in esophagotracheal or 
esophagobronchial fistulae. The mediastinum and lung are the. next most common sites of 
involvement, often resulting in pneumonia, med.iastinitis, and abscess formation. Other organs that 
can be involved include the aorta, heart, liver, and spine. 

Prognosis 
Although operability and resectability rates are high, long-term survival of esophageal 

adenocarcinoma is very po_or. Early detection is mandatory for long-term survival. In most instances, 
patients with tumor limited to the lamina propria (intramucosal carcinoma), and the submucosa have 
an ·excellent prognosis, probably between 90 and 100%. The prognosis is about 45% when the 
mus~ularis propria is just penetrated (Stage lla), 15 to 25% with moderate extension beyond it, and 
virtually Oo/o when adjacent organs were involved. 

Intraoperative handling of specimens 
· , Es.ophageal adenocarcinomas tend ·to spread proximally in the submucosal lymphatics and 

have been reported at the resection margin in ·about one third af cases. Thus, it Is wise to obtain 
frozen sections froni the proximal ,resected margin to detect tumor at the margin in patients In whom 
turther proximal resection can _be carried out. Adenocarcinoma of the lower third of the esophagus is 
particularly likely to be accompanied by intra-abdominal nodal secondaries and so it might be helpful 
_to request samples of these nodes for permanent sections. 
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Case# 2: Ulcerative colitis with dysplasia and poorly differentiated 
mucinous carcinoma. 

UCLA Case 

History: 
50 year old male seen with a historY of inflammatorY bowel disease with intermittent bloody ' 

diantlea for 15 years. His recent symptoms of bloody diantlea were aggravated by cramping 
·abdominal pain. Endoscopy revealed features of mild long-standing ulcerative colitis consisting of 
erythema, loss of the vascular pattem, and mild friability with focal contact bleeding. In addition, an 
irregular area of nodularity was fo~nd ln the transverse colon. 

Multiple endoscopic biopsies revealed high-grade dysplasia. During colectomy patient was 
found to have a palpable mass in the transverse colon. · 

Gross and Microscopic Pathology: 
!"' The operative specimen consisted of 3 em of the terminal ileum and the entire colon and 

rectum. Grossly, the mucosa throughout the colon showed the typical features of mild chronic active 
colitis, namely shortening of bowel with a tube-like structure and loss of haustral pattern. The 
mucosal surface was somewhat congested a net edematous with focal ulcerations. In the transverse 
colon, 40 em from the ileocecal junction, there was a round friable fungating tumor mass, measuring 
4.cm in diameter. On cross-section the tumor showed extensive mucinous change and extended 
through the muscle coat into the serosa. Two small polyps were· found, one a few cenUmeters 
proxlmal and another distal to the tumor. No enlarged lymph nodes were found. 

Microscopically, the whole of the colon showed features of mild chronic active ulcerative 
colitis. Th~ tumor consist~d of a moderately to poorly differentiated mucinous adenocarcinoma with 
eXtensive extrusion of mucin into the surrounding stroma, and a prominent signet-ring cell 
component. It extended through the muscularis propria into the subserosa but had not metastasised 
to the lymph nodes. There was extensive low to high-grade dysplasia adjacent to the tumor and 
extending to its surface. In addition, scattered foci of low-grade dysplasia was found away from the 
tumor •. The two polyps found above and belo.w the carcinoma tumed out to be pseudopelyps. 
Lymph nodes were free of tumor. 

Discussion 
Sin~ cancer is an Important complication of idiopathic inflammatorY bowel disease; 

' :~ndoscopy ana biopsy have· become important in screening programs aimed at detecting the 
precancerous stage of carcinoma, i.e. dysplasia. (It should be stressed that dysplasia is a neoplastic 
conditfon identical to adenoma, a concept thai' not all our clinical colleagues are aware of). Cancer 
IJSUally develops in S well-defined group Of patients, namely patients With long-standing disease, 
often beginning at an early age and lasting for more than ten years and with extensive colonic 
involvement. The concept of 'dysplasia is based on the principle that carcinoma complicating 
ulcerative colitis arises from a precancerous lesion. Originally, it .was suggested that dysplastic 
changes in the. large ·in'testine would ·be detected by rectal biopsy. Subsequently, however, it was 
shown that dysplastic chang,es were usually· patchy and not necessarily always present in the 
rectum. Thus, rectal biopsies cannot be relied upon to detect dysplasia and must be supplemented 
by more widespread sampling. 

The major problems .areas in the interpretation of the endoscopic biopsies from patients in 
surveillance programs relate to 

1. Differentiating dysplasia from reactive changes, in biopsies showing severe active colitis. 
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Case# 1 
Barrett's with dysplasia and intramucosal ca. 

Case# 2 
Ulcerative colitis with mucinous carcinoma 



2. Grading of dysplasia 
Differentiating reactive lesions induced by the inflammatory process from dysplasia can be 

very difficult if not impossible. For this reason, the clinician should be encouraged not to undertake 
surveillance biopsies unless the disease is in remission. If the disease cannot be brought into 
remission, a colectomy on the basis of chronic active disease is recommended by many 
gastroenterologists. It should be noted however, that in some cases clearcut evidence of dysplasia is 
present in severely inflamed mucosal lesions. In these cases a diagnosis of dysplasia should be 
made irrespective of the degree of Inflammation. 

The interpretation of dysplasia and its grading are just as subjective amongst pathologists as 
in dysplasia in Barrett's esophagus (see discussion under Barrett's esophagus). Recent data utilizing 
flow cytometry have shown good correlation between the presence of dysplasia and flow cytometric 
abnormalities. Such abnormalities may also be present in the absence of dysplasia or in biopsies 
interpreted as indefinite for dysplasia, and these patients also appear to be at high risk for 
progression to overt dysplasia on prospective follow up. However, currently only a few such patients 
haye been followed. 

It is becoming apparent that quite a high percentage of patients with both low and high-grade 
dysplasia detected by surveillance biopsy, already have carcinoma in the colectomy specimens. In a 
recent review done by Drs. Bernstein, Weinstein and Shanahan, based on nine prospective studies 
on 1225 patients with ulcerative colitis, between 1981 and 1992, it was found that many patients, 
operated upon finding dysplasia, already had carcinoma. The frequency of finding cancer in the 
operative specimen depended upon the severity of the dysplasia. Thus, 43% of patients with 
dysplasia-associated mass lesion (DALM) had carcinoma, 42% with high-grade dysplasia and.19o/o 
with low-grade dysplasia had cancer but none with histology indefinite or negative for dysplasia. The 
risk of developing cancer when Initial findings were negative for dysplasia was 2%, and 10% in 
cases of low-grade dysplasia. The implications of this study are that surveillance is not absolutely 
reliable in detecting all cancers and that colectomy should probably be done once dysplasia is 
detected, irrespective of grade. 

In conclusion, in our opinion the clinicians and patients need to be aware that surveillance 
programs for detecting early carcinoma are not foolproof. Total colectomy should be recommended 
if DALM or high-grade dysplasia is detected. Surveillance is necessary for patients with indefinite 
dysplasia and also for chronic UC patients, but less frequently, and colectomy should be considered 
in patients who have active UC for more than twenty years. 

Management of Adenomas and pseudopolyps in Ulcerative Colitis 
This can be a perplexing .Problem. The key factor depends on the mucosa surrounding the 

polyp. Thus, it is imperative for the clinician to sample the mucosa at the base of the polyp. If an 
adenoma arises in an area of active colitis most pathologists would interpret this as dysplasia, 
whereas those cases in which the resected pedunculated polyp arises from normal or quiescent 
mucosa then the polyp may be considered as a coincidental adenoma. When we encounter such 
lesions, we will recommend rebiopsy of the patient's entire colon within a few weeks just to be sure 
that the pedunculated polyp did not represent a marker of a generalized propensity to dysplasia 
complicating the ulcerative colitis. 

Pseudopolyps. Some teachers of endoscopy and pathology propagate the notion that one 
can distinguish inflammatory pseudopolyps from raised dysplastic lesions. This is only true for those 
'burned out" pseudopolyps with normal-appearing overlying epithelium in a field of quiescent colitis. 
However, when there are numerous pseudopolyps in an area of inflamed mucosa then that 
individual should be told that effective surveillance for early neoplasia in that segment is impossible. 
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GASTRIC ADENOMA. DYSPLASIA AND CARCINOMA 

Carcinoma of the stomach is one of the commonest neoplasms in the world. Its incidence 
varies greatly from country to country, being particularly high in Japan, Chile and Finland and very 
low in Thailand and many parts of Africa. In the United States there has been a steady decline in 
incidence of gastric cancer over the last 50 years and presently it stands at approximately 10 cases 
per 100,000. Nevertheless, it stili accounts for approximately 25,000 new cases per year. 

Gastric carcinomas do not consist of a homogeneous group of tumors. There are several 
distinct clinicopathologic entities with different predisposing conditions and probable etiologies, 
although these remain to be elucidated. The carcinomas of the antrum, body and fundus, can be 
divided into two major histological types, intestinal type, and diffuse, although there is overlap of 
patterns in some. These appear to have different underlying causes, precursor lesions and rates of 
growth. Carcinomas of the gastric cardia, which may account for up to 27% of gastric carcinomas, 
appear to have different predisposing causes from gastric body tumors and some similarities to 
esophageal adenocarcinomas. 

Another interesting group of lesions are the so-called early gastric cancers, which are 
important because they are essentially curable If resected when diagnosed. They are defined as 
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carcinomas which have not infiltrated the muscularis propria. These lesions have been detected as 
the result of massive screening programs for gastric cancer and have been described primarily in the 
Japanese literature. It has been stated that the Japanese gastric tumors are different from those 
found in the West. However, reports of early gastric cancer in the US indicate that they closely 
resemble those reported in the Japanese and European literature. Thus the early gastric cancer 
and the so-called advanced gastric cancer of the Western Hemisphere are not different tumors but 
part of the spectrum of the same entity at different stages of development, since sequential and 
lransitional relationships between the two can be demonstrated. The time interval for early cancers 
to transform into advanced cancers is unpredictable by present day diagnostic techniques. The 
majority of early cancers appear to persist for long periods of time with progression to advanced 
cancer taking more than 10 years. With Increasing endoscopic biopsy and recognition of these early 
cancers, these lesions are being diagnosed more commonly in the United States. 

The overall prognosis of advanced gastric cancers remains poor. Since the clinical 
symptoms are unreliable in the early detection of cancer, the major future challenges to improved 
survival rests with earlier recognition and preventic;>n. In addition, it has been shown, primarily in 
Japan, that aggressive and extensive surgery can result in up to 1/3 of five year cures. 

Pathogenesis 
The pathogenetic factors of gastric cancer, with the exception of the gastric cardia, fall into 

three groups, namely. risk factors such as high salt intake, carcinogenic agents eg nitrosamines and 
genetic predisposition (Blood group A and family clusters); predisposing conditions, which are 
pathologic processes associated with an increased risk of gastric cancer, e.g. H. pylori infection, 
severe atrophic gastritis and intestinal metaplasia, postgastrectomy, immunodeficiency syncfrome 
and Menetrier's disease; premalignant lesions, namely dysplasia. 

The significance of H. pylori in the pathogenesis of gastritis and gastric carcinoma has 
received much attention in the recent literature. It has generally been concluded that H. pylori is the 
common general background factor for gastric carcinoma but that other co-factors such as gastritis, 
dietary factors and altered immune status, play an important role in the etiology and pathogenesis of 
this tumor. Severe atrophic gastritis and intestinal metaplasia are by far the most important precursor 
lesions of gastric carcinoma. In one study in Japan 95% of patients with gastric cancer had gastritis 
and Intestinal metaplasia. 

Premalignant lesions of the stomach. 
These consist primarily of adenomas and dysplasia, although on rare occasions other gastric 

polyps, such as hyperplastic polyps. fundic gland polyps associated with Gardner's syndrome, those 
of familial juvenile polyposis may show malignant transformation. 

Definition of adenoma/dysplasia and early gastric cancer 
The definitions of gastric adenoma, dysplasia and early cancer are confusing with no 

unanimity of definition or classification. To some, gastric dysplasia represents epithelial atypia in the 
setting of regenerative epithelium, with histologic features somewhere between regenerative change 
and carcinoma in situ, a lesion we would probably designate indefinite for dysplasia. To others, 
dysplasia is clearly a non-Invasive neoplastic transformation with histologic features of adenoma and 
potential for malignant transformation. Yet others consider it simply neoplastic epithelium which may 
or may not be invasive. 

Separating dysplastic lesions from adenomas is also confusing since both lesions are 
characterized by dysplastic (neoplastic) epithelium. Originally, gastric adenoma was considered a 
raised lesion, either sessile or pedunculated in contrast to gastric dysplasia which occurred in flat 
mucosa often in a setting of gastritis. Problems in distinguishing between dysplasias and adenomas 
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arose with reports in the literature of the so-called flat adenomas and the depressed adenomCjs. It 
was now no longer clear whether there is a difference between gastric adenomas and dysplasias. In 
my opinion gastric adenomas and dysplasia are similar lesions; although their etiology and 
pathogenesis may differ, and are characterized by dysplastic epithelium. Thus, all gastric 
dysp/as/as are qualified according to their gross configuration. Sessile or pedunculated lesions 
are named adenomas depending on their surface configuration, and the flat or depressed lesions, 
which were previously labeled by some as flat adenomas, will be called gastric dysplasia. The 
lesions can be further qualified according to whether they are tubular or villous and according to the 
~egree of epithelial dysplasia. 

As in many other sites the diagnosis of carcinoma-in-situ of the stomach and its 
differentiation from adenoma with high-grade dysplasia is very often difficult if not impossible and 
therefore the two categories are combined under adenoma with high-grade dysplasia. Furthermore, 
the behavior and management of both lesions is similar. , 

Finally, there is a definitional problem regard·ing the histologic features of carcinoma. Most 
pathologists in this country and Europe feel that there must be evidence of invasion into the lamina 
propria or beyond (excluding carcinoma in-situ} before a diagnosis ·of cancer can be made. In 
contrast, the majority of pathologists in Japan will make a diagnosis of cancer on the basis of 
cytologic atypia (enlarged vesicular oval nuclei with prominent nucleoli) irrespective of whether or not 
invasion is visible. 

The dysplastic epithelium has been graded according to the degree of histologic abnormality 
in a number of ways such as low grade or high grade, or mild, moderate and severe dysplasia. As is 
true for other sites, mild dysplasia may be difficult to differentiate from epithelial atypia associated 
with inflammation and regeneration. This difficulty in interpretation may account for reports on the 
reversibility of mild dysplasia. 

In keeping with· the current practice of nomenclature of dysplasia in the' colon In association 
with ulcerative colitis the same grading sysiem for gastric dysplasia is used by many of us, namely 
/ow and high grade. For those cases in which there is difficulty in differentiating between reactive 
change and dysplasia the term indefinite for dysplasia is recommended. 

Microscopy: 
There are two morphologic types of dysplastic gastric epithelium They represent opposite 

ends of the morphologic spectrum, but frequently they are admixed and merge into one another, 
especially in high grade dysplasias. One type is composed of cells that closely resemble the 
epithelium of the typical diminutive colonic tubular adenoma. The dysplastic cells are larger than 
normal, crowded together, thin, and columnar shaped. In comparison with reactive epithelial cells, 
dysplastic cells. frequently extend onto and replace the surface epithelium. 

The second histologic pattern is often associated with chronic atrophic gastritis and immature 
intestinal metaplasia. It resembles and may be confused with regenerative change. The cells vary in 
size and shape with increased nuclear/cytoplasmic ratio. Their cytoplasm is pale and sparse. Nuclei 
are enlarged, rounded, and vesicular with enlarged single nucleolus. Usually there is some loss of 
nuclear polarity. 

The histologic features of the different grades of dysplasia depend upon the architectural 
complexity and the degree of cytologic atypia. The two components however. do not always go hand 
in hand. 

Low Grade Dysplasia: 
Low grade dysplasia usually occupies the superficial portion of the mucosa, and is composed 

of simple tubules with little branching that are connected to the underlying normal foveolar 
epithelium. The dysplastic cells are pseudo-stratified, tall columnar, with dense hyperchromatic 
nuclei, which reside· in tfle basilar aspect of the cell. Most of the cells have ample amphophilic 
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cytoplasm although some have a small apical mucin collection that causes the cytoplasm to be 
slightly translucent. Mitotic figures are usually sparse and usually present in the superficial Y. of the 
mucosa. 

High Grade Dysplasia: 
This term encompasses "moderate dysplasia" and "severe dysplasia". There is marked 

cytologic atypia with or without architectural complexity of the pits and nee-glands. The most atypical 
spectral end of high-grade dysplasia often has pronounced architectural changes with elongation 
and complex budding, producing a cribriform pattern in the most extreme cases. The cytologic 
changes consist of cells with greatly enlarged round to oval nuclei, markedly Increased nuclear 
cytoplasmic ratio and loss of nuclear polarity, the long axis of the nuclei no longer being oriented 
perpendicular to the basement membrane. The nuclei are often vesicular with irregularly clumped 
chromatin and large distinct and irregular nucleoli. Mitotic fig,ures are common and often atypical. 

In the past, when marked cytologic atypia and complex architecture was present, the term 
'carcinoma in-situ" was applied. We do not make a distinction between "high-grade dysplasia" and 
'carcinoma in situ• because the behavior and management of all high grade dysplastic lesions is the 
same, regardless of the architectural complexity Once there Is invasion into the lamina propria, the 
lesion becomes a carcinoma. 

Reactive Gastric Epithelium. 
Lesions formed by reactive and regenerative epithelium usually display a gradual transition of 

adjacent, normal epithelium into reactive epithelium. Although the pit (foveolar) region is elongated 
and serrated, there is a regular arrangement of the tubules. The cells have uniform basally oriented, 
enlarged nuclei with homogeneous chromatin, and multiple small nucleoli. The cytoplasm is mucin 
depleted causing it to be more basophilic and thus resembling dysplasia. 

Indefinite for Dysplasia: 
Reactive and regenerative epithelium in gastric mucosa, especially those associated with 

abundant inflammation and/or an erosion can be difficult to differentiate from dysplasia. The nuclei 
may be larger and denser, and contain nucleoli that are bigger and more prominent than typically 
seen In regenerative epithelium. In addition, there is often increased cytoplasmic basophilia. Those 
cases in which the distinction between regenerative and dysplastic epithelium is not clear-cut should 
be labeled "indefinite for dysplasia" Rebiopsy after medical therapy almost always shows 
unequivocal, nondysplastic epithelium. 

Behavior and clinical significance of dysplastic/adenomatous lesions 
Data on the prevalence of gastric adenoma and the progression of low-grade dysplasia to higher 

grades of dysplasia and carcinoma, particularly regarding the flat adenomas. are scant and not 
always consistent from one paper to another. Furthermore, the definitions of carcinoma vary from 
paper to paper. Thus, in some studies carcinoma denotes invasive lesions whereas in others it is not 
always stated and may include in-situ lesions, which we would regard as high-grade dysplasias. In 
addition, all studies on adenoma are based on symptomatic subjects and its incidence in the general 
population is unclear. Despite these limitations, it is becoming clear that gastric dysplasia/adenoma 
is an important marker for carcinoma risk, and probably a precursor lesion for gastric carcinoma, 
primarily for the Intestinal type. The likelihood of malignant change occurring in adenoma is in great 
part related to the degree of dysplasia, the size of the lesion and possibly histologic pattern: it has 
been reported that an adenoma with a papillary pattern has a greater likelihood of becoming 
malignant than a tubular adenoma. Whether this is a truly independent prognostic factor remains to 
be proven. 
1. It is unclear whether all grades of gastric dysplasia can transform directly into carcinoma or 

whether they proceed in a stepwise fashion from low grade through moderate and severe 
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dysplasia before carcinoma can develop. However, in general it has been found that adenomas 
of low grade dysplasia remain stable for many years, in contrast to those with high grade 
dysplasias, which are frequently associated with carcinoma (from 30 to 80% of cases) either at 
the time of diagnosis of dysplasia or within one or two years. 

2. The size of the dysplastic lesions appears to be an important indicator as to the likelihood of 
malignant change. The incidence of malignant change is low in small lesions but rises with 
increasing size. The reported incidence of malignant change for small adenomas is in the range 
of 6 to 18%, compared to around 35% for the larger lesions. However, the incidence figures 
reported in the literature vary greatly, from a low of 6% to a high of 76%. 

3. Independent coexisting carcinomas are common in patients in whom dysplastic/adenoma lesions 
have been found. For example, in one study of 121 cases of gastric adenoma, there were 55 
concomitant early gastric carcinomas and 29 advanced carcinomas Thus, it is important for the 
clinician to make sure no other lesions are present ' 

Management of Adenomas and Dysplasia Lesions 
Small dysplastic/adenomatous lesions are frequently amenable to endoscopic snare 

resection, with the help of saline injected into the submucosa to create a neck of benign mucosa. 
Large areas of dysplasia, regardless of their shape, usually cannot be removed endoscopically. 
Some studies have found a low risk of cancer developing when low-grade dysplasia is observed. 
Therefore, some clinicians choose to follow these patients endoscopically rather than recommend 
gastric resection. However, since high-grade dysplasia has a high association with invasive 
carcinoma (40% to almost 100%) complete endoscopic resection of the lesion or gastrectomy is 
warranted. 
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ADENOCARCINOMA OF TilE STOMACH EXCLUDING GASTRTC CARDIA 

Gastric cancers can be divided into early and advanced cancers. Case 3 is a typical example 
of early gastric cancer 

History: 

Case# 3: Early gastric cancer 
UCLA case 

A 49 year old Korean male had an endoscopy peliiormed three months prior to admission to 
UCLA because of persistent epigastric pain. At that time he was noted to have three ulcerations 
varying from 3 mm to 10 mm in size, located along the• greater curvature of the gastric body. 
Biopsies taken at that time were interpreted as gastritis with no evidence of Helicobacter pylori . 
Follow-up endoscopy two months later revealed an ulcer 8 to 1 0 mm in diameter at the junction of 
the antrum and body. along the greater curvature, despite the fact that he had been on medication 
throughout that period of time. Biopsy of this lesion revealed intramucosal adenocarcinoma without 
invasion .. The patient was re-endoscoped to determine the extent of the lesion and to examine the 
remainder of the stomach. The esophagus was unremarkable. The stomach was largely normal in 
appearance and in fact according to the endoscopist, if his prior history was not known, it would 
have been easy to overlook the lesion. The only abnormality seen was in the distal body near the 
junction of the greater and lesser curvatures on the posterior wall, and consisted of an area of ~light 
depression and superficial ulceration with some surrounding nodularity, measuring about Y. em. Four 
biopsies were taken from this lesion. Biopsies were then taken from the pylorus up to the cardia 
along the lesser and greater curvatures. These biopsies were taken to determine if the patient had 
multifocal atrophic gastritis in order to assess the question of whether he had diffuse abnormality 
that might predispose to future malignancy. 

Pathology: 
Preoperative biopsies: 

The biopsies done prior to the operation and the ones taken the previous week both showed 
poorty differentiated adenocarcinoma similar in appearance to those found in the resection 
specimen. The rest of the stomach was unremarkable without significant gastritis. tn addition the 
oxyntic mucosa showed omeprazole effect. 
Resection specimen: 

This consisted of a partial gastrectomy measuring 16 by 11 em. In the center of the specimen 
is a small superficially ulcerated non-indurated lesion measuring less than .Scm in diameter. The 
remainder of the stomach was normal. 

Microscopically, the ulcerated lesion contained an early gastric cancer confined to the 
mucosa. The remainder of the stomach showed a very mild chronic gastritis of the antrum and 
oxyntic mucosa with rare foci of intestinal metaplasia. The tumor consisted of numerous irregular to 
poorly-defined glandular structures crowded together. These appeared to infiltrate the lamina 
propria. The tumor did not extend into the muscularis mucosae. 

Discussion 
Most of the data on early gastric carcinoma comes from Japan. However, infomnation 

emerging from this country indicates that early .gastric carcinoma resembles that reported from 
Japan. Early gastric cancer has been defined as a gastric neoplasm which Is confined to the mucosa 
and submucosa, irrespective of whether lymph node metastases are present. They have been 
further subdivided into two categories: 1. intramucosal, in which there is invasion through the 
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epithelial basement membrane into the lamina propria as illustrated in this case, and 2. submucosal 
invasion. 

The majority of early gastric cancers are asymptomatic occurring in elderly patients with the 
exception of one subtype: the excavated and large eroded type, (see below) which are found 
predominantly in young and middle-aged patients presenting with ulcer symptoms. 

The growth rate of early gastric carcinoma Is usually very slow. It has been estimated that it 
takes at least 6 years for a tumor to develop to a size or several millimeters. Furthermore, the time 
interval for early gastric carcinomas to transform into advanced carcinomas is also slow but variable 
ranging from one to twenty one years. 
'Superficial (spreading) carcinoma. These are carcinomas that frequently have a long history of 
gastric symptoms. They frequently measure up to 1 Ocm In diameter but remained confined to the 
mucosa and submucosa. 

I 

Classification of Early Gastric Cancer and Gross Features 
Early gastric cancers are divided on the basis of macroscopic appear!!nce into three main 

groups: protruded, superficial and excavated. The superficial type is further divided into three 
subtypes. The superficial type of tumor is by far the most common accounting for just under 80% of 
early gastric cancer, while the other two types account for about 10% each. Most of the tumors 
occur in the antrum and lesser curvature and about 10% are multifocal. 

Histology 
Early gastric cancer shows the same histologic spectrum as· advanced cancer, namely· well

differentiated tubular, tubulopapillary or pylorocardiac gland adenocarcinoma, mucinous, poorly
differentiated, undifferentiated carcinoma and signet-ring cell carcinoma. In general, the well
differentiated adenocarcinoma is associated wilh intestinal metaplasia and usually occurs in the 
elderly. Whereas the poorly-differentiated and signet-ring cell carcinomas often occur in young or 
middle-aged patients. 

DIFFERENTIAL DIAGNOSIS AND CLINICAL IMPLICATIONS 
Endoscopically the important problems in early gastric cancer are the discrimination of benign 

gastric erosions and ulcers from ulcerating carcinomas. The endoscopist should at least suspect 
malignancy whenever a gastric erosion or ulcer looks atypical (e.g. heaped margins) and take 
multiple biopsies from the margins of the lesion (at least 4). Also it is important for him to be aware 
that extensive invasion may occur with extremely small carcinomas and these therefore require the 
same definitive surgery as more advanced cancers. 

For the pathologist there are two major Issues. First, if the tissue is so small, poorly oriented 
and distorted that adequate evaluation is impossible, then it is imperative that levels be cut and 
examined throughout all biopsies and if necessary more tissue be requested. The second is in the 
Interpretation of bland-appearing tumor cells including signet-ring cells, lying singly or in clusters in 
the lamina propria. Small collections of these cells may be overlooked or they are sometimes 
confused with histiocytes or muciphages and less commonly with gastric lipid islands. Muciphages 
in the stomach are vanishly rare, and therefore from a practical point of view atypical goblet cells and 
signet-ring cells indicate carcinoma until proven otherwise. Signet-ring cells are sometimes 
confused with "metabolic disorders". In my experience I have not encountered any metabolic 
disorders with infiltration of macrophages mimicking carcinoma cells. 

Gastric lipid islands may on occasion bear a superficial resemblance to signet-ring cell 
carcinoma. However, closer examination reveals clusters of foamy cells with small regular, centrally 
located nuclei, within the lamina propria. If for any reason there is still doubt following a PAS stain 
(mucicanmine does not stain these cells), do a keratin stain or conversely, if the cells are devoid of 
mucin and if fresh tissue is available, cytoplasmic lipid can be demonstrated by frozen section. 
However, in the vast majority of cases neither Is required. 
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Prognosis 
The prognosis of early gastric cancer after surgery is excellent with a reported 5 year 

survival of 95%. The survival figures reported from the United States are lower, around 70%. The 
pattern of invasion in early gastric carcinoma varies from a few cells into the lamina propria to large 
and well-demarcated cancerous masses, which occupy a large portion of the submucosa and press 
the muscularis propria downwards. The 1 0 year survival rate is lowest in the latter, being about 
65%. Thus, depth of invasion is related to the probability of regional lymph node metastases and a 
reduced five year survival. For intramucosal carcinomas the likelihood of lymph node metastases is 
.0-4% and the 5 year survival approximately 94% without lymph node metastases and 92% with. In 
contrast, the likelihood of lymph node metastases In early gastric cancers with submucosal invasion 
is about 15% and the five year survival with and without lymph node metastases 89 and 80% 
respectively. There is also a relationship between Invasion and cellular differentiation. Paradoxically, 
for early gastric cancers, tubular carcinomas have a worse prognosis than signet ring cell 
carcinomas because when they spread they do so via the blood stream as compared to direct and 
lymphatic invasion in the case of signet-ring cell carc[nomas. 

History: 

ADVANCED GASTRIC CANCER 

Case # 4 Diffuse Gastric Carcinoma (Linitus PfasUca) 
Courtesy of Dr. Atifia Martinez 

A 70 year old Caucasian female presented with severe epigastric pain of several months 
duration. Upper Gl radiology study showed gastric ulceration. Patient was treated with antacids and 
Tagamet and had some relief of her symptoms. Subsequently, the patient noted progressive satiety 
and feeling of something in her stomach. She also had a 1 0 to 15 pound weight loss and mild 
anemia without evidence of hematemesis or melena. An upper Gl series showed failure to distend 
the antrum and distal body of the stomach, findings suggestive of linitis plastica on x-ray. On 
physical examination, the abdomen was soft and non tender with no masses. Exploratory 
laparotomy was performed followed by an almost complete gastrectomy. 

Gross Pathology: 
The specimen, when opened, showed a mucosal surface with a cobblestone appearance 

and areas of reddish discoloration, as well as shallow ulceration. The wall was mart<edly thickened 
and measured up to 1.5 em. Eleven lymph nodes were present in the small amount of adipose tissue 
attached to the lesser and greater curvature. 

Microscopy: 
Sections of the stomach show the typical features of a diffuse poorly-differentiated 

adenocarcinoma (linitis plastica). Superficially, the specimen resembles a gastric ulcer with mucosal 
ulceration, extensive fibrosis and mild inflammation with scattered lymphoid follicles. However, on 
careful examination it is clear that there is a diffuse infiltration of tumor cells. These range from 
sheets of undifferentiated tumor cells with large hyperchromatic nuclei and very scant cytoplasm 
superficially resembling inflammatory cells such as plasma cells, to signet ring cells, to cells with a 
single file pattern and others with pink staining cords. In the mucosa the tumor cells appear 
interspersed between residual glands. There is also extensive inflammation and scattered foamy 
histiocytes. In the submucosa the tumor cells are interspersed amongst the dense fibrous tissue and 
difficult to identify. The tumor cells have also diffusely infiltrated the intermyenteric plexus and the 
serosa. 
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Discussion: 
Advanced gastric cancer of the stomach as illustrated by this case, involves primarily the 

middle-aged and elderly with a male to female ratio of 2 to 1. It is of interest that while the incidence 
of the usual types of gastric cancers is falling worldwide, the tumors in younger patients are 
increasing in number as are gastric tumors of the gastric cardia. 

Most of the tumors are advanced at the time of presentation when they often present with 
vague symptoms, such as weight loss and anemia. Other modes of presentation consist of ulcer
type pain, occult or overt gastrointestinal bleeding or gastric outlet obstruction if tumors are near the 
pylorus. Some patients even present with widely metastatic disease. In Japan up to 50% of gastric 
·cancers are early. 

Gross appearances 
Gastric cancers can occur anywhere in the stomach but are most frequent in the antrum. By 

lhe time they are discovered most tumors are very large and often involve more than one site. 
Grossly, they are characterized by exophytic intraluminal and/or infiltrative growth patterns modified 
by surface erosion and ulceration. Linitis plastica (leather bottle stomach) is a diffusely infiltrative 
carcinoma, usually involving the greater part of the slomach, associated with a marked desmoplastic 
reaction and resulting in a grossly thickened stomach which has been likened to a leather bottle 

Histology 
Although most gastric cancers are adenocarcinomas, they show a great diversity of 

glandular epithelium, growth patterns, host reactions and degrees of differentiation. In addition, they 
may contain admixed Gl endocrine cells and Paneth cells. Sometimes, they are associated with 
submucosal cysts which may cause problems in determining depth of invasion of the carcinoma. 
Histologic types are similar to those described under early gastric carcinoma. With the exception of 
lhe signet-ring cell carcinoma (which is poorly differentiated) these m.ay be well, moderately or poorly 
differentiated. Depending on their types of advancing margins, gastric carcinomas can be farther 
subdivided into expanding or infiltrative cancers. Tumors can be further defined by their stromal 
content. Cellular tumors with minimal intervening stroma have been called medullary, whereas those 
which have elicited a dense desmoplastic reaction scirrhous. Scirrhous carcinomas that involve the 
entire stomach are known as linitis plastica. It has yet to be shown whether there is any clinical 
significance, stage for stage, of any of the histologic patterns described above. Because of the 
limitations of the morphologic classifications, a number of alternate simplified classifications have 
been proposed. The most common is that proposed by Lauren, which subdivides gastric 
carcinomas Into intestinal. and diffuse. The intestinal type shows intestinal metaplasia in the 
adjacent mucosa. The diffuse type is usually poorly differentiated and unassociated with intestinal 
metaplasia. While Lauren's classification has not revealed differences in survival, it has proven 
useful for epidemiological studies, although 15% of cases show overlap of patterns. 

In addition to the above mentioned gastric cancers; there are several histolog·lcally distinct 
entities. 

1. Carcinoma with lymphoid stroma, characterized by nests of tumor widely separated 
by a dense lymphoplasmacytic infiltrate. These tumors may be confused with malignant lymphoma. 
The five year survival of patients with these tumors infiltrating into the muscularis propria or serosa is 
considerably better than the usual adenocarcinomas, being 97% versus 76% and 77% versus 30%, 
respectively. 

2. Parietal Cell Carcinoma. This is a very rare gastric carcinoma with the morphologic 
features of parietal cells. There is some suggestion that these tumors behave less aggressively than 
the usual gastric adenocarcinomas. · 

3. Hepatoid Adenocarcinoma. Another very rare tumor showing foci of hepatic 
differentiation. These tumors tend to be very aggressive because of vascular dissemination. 
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4. Paneth cell carcinoma These are adenocarcinomas which are particularly rich in 
Paneth cells. They do not have any distinctive clinicopathologic features. 

5. Carcinoma with rhabdoid features. This is a recently described variant of gastric 
carcinoma with a poor prognosis. The tumor is composed of round to polygonal cells with 
eosinophilic or clear cytoplasm and large eccentric vesicular nuclei, resembling the malignant 
rhabdoid tumors of the kidney. In all cases, the cytoplasm showed coexpression of vimentin and 
cytokeratin. 

Biopsy diagnosis of gastric cancer 
On average, about 50% of biopsies from gastric cancers contain histologic evidence of 

carcinoma. Obviously, the more biopsies taken, the greater is the diagnostic yield. We recommend 
4 to 6 biopsies from a suspected lesion, however, more important than some magic number of 
biopsies is their quality. The endoscopist or endoscopy assistant should examine the specimens 
obtained to help ensure that adequate samples are being submitted. 

Spread of gastric adenocarcinoma 
Gastric tumors characteristically progress by local extension from the mucosa to 

submucosa through muscularis propria to subserosa! tissues and sometimes into surrounding 
organs and throughout the peritoneal cavity. They also grow upwards or downwards intramurally 
sometimes involving the entire stomach. Tumors of the ·cardia frequently extend into the lower 
esophagus to a point that sometimes it may be· difficult to be certain whether they originated in the 
stomach or esophagus. Tumor in the distal antrum usually appears to stop abrupt~y at the pyloric 
sphincter on gross examination. However, microscopically there is often evidence of subserosa! 
invasion especially within lymphatics. Microscopically, lymphatic invasion is common, but venous 
invasion is uncommonly demonstrated, although it must occur fairly often in view of the frequency of 
liver metastases. Spread beyond the stomach is common and in 35% of cases is by peritoneal 
seeding, 40% of patients by lymphatics and 90% of cases by vascular dissemination (most 
frequently to the liver, lungs, and ovary although no organs are spared). 

The manner of tumor dissemination is not usually random but appears to be related to tumor 
type. Thus, signet-ring cell carcinoma usually spreads by direct extension and invades the 
lymphatics. In contrast the differentiated types of adenocarcinoma usually have an expansile growth 
pattern and frequently show vascular invasion. 

Prognosis 
The prognosis of advanced gastric cancer is poor, with an overall five year survival of 1 0%. 

Only about 50% of patients with gastric cancer are resectable for cure and the five year survival of 
these patients is 20%. Amongst the latter several prognostic factors have been stated to be of 
importance, such .as tumor stage, type and differentiation of tumor, size and growth pattern. 

However, the most important prognostic factors relate to tumor stage, specifically depth of 
invasion, involvement of resection margins and regional node involvement. The best survival occurs 
with gastric tumors without lymph node involvement. Thus, early gastric cancers confined to the 
mucosa and submucosa have a five year survival of about 95%. With invasion into the muscularis 
propria this falls to about 60% and to 50% if there is spread into contiguous struct•ures. However, 
some recent studies have shown that if the tumor is confined to the gastric wall and does not extend 
to the serosa the prognosis is almost as good as that of early gastric cancer. The proximity of the 
tumor to the proximal resection margin may also af.fect survival, being greatly reduced if within 5 to 6 
em measured on a fresh and unstreiched specimen and corresponding to 10 em in situ and virtually 
zero· if at the margin of resection. Survival also drops off steeply on~e lymph nodes are involved, the 
comparable five year survival figures cited above, falling by about 40%, namely to b-etween 10 and 
20%. Furthermore, there is evidence that the number of lymph nodes involved affects prog(losis; 
thus the five year survival of patients with three or less lymph nodes involved, is about twice as good 
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as those with more (45% versus 25%). Unfortunately, most advanced gastric cancers already have 
lymph node involvement by the time of diagnosis. The size of tumor is also related to stage, in that 
tumors larger than 4 em in diameter have a 43% chance of having lymph node metastases. 

Handling of resection specimens and intraoperative evaluation 
Because the prognosis of these tumors is adversely affected by tumor within 5 em of the 

resection margin, it is most important to measure the distance petween the proximal resection 
margin and the neoplasm intraoperatively. It is also important to do·a frozen section of the proximal 
margin because lesions may undermine nomnal mucosa and not be visible or palpai;Jie. 

The resection specimen should be carefully opened, pinned out and fixed in buffered 
fomnalin. The most critical features in the reporting of gastric cancers are the detemnination of the 
tumor stage (extent of tumor invasion and lymph node invasion) and also whether the resection 
margins are involved because as just stated, these affect the prognosis of these tumors. Thus, the 
size and extent of tumor penetration should be carefully a'ssessed, particularly whether there has 
been invasion of the muscularis propria and beyond. Also, it is important to sample all perigastric 
lymph nodes to detemnine the number containing metastases. The other pathologic feat~Jres such 
as the as-sociated lesions are more of epidemiological interest. 

ADENOCARCINOMA OF THE GASTRIC CARDIA 
Carcinoma of the gastric cardia is being found with increasing frequency and now accounts 

for approximately a third of all gastric cancers. It is quite a distinctive tum or, .differing 
clinlcopathologically from cancer of the rest of 'the stomach and showing many similarities· with 
esophageal adenocarcinomas. Thus, compared to other gastric cancers, cardia. cancers are 
associated with a lower mean age (65), higher male to female ratio (3: 1), greater frequency of hiatal 
hernia {40%), esophageal reflux and duodenal ulcer, and rarity of fundic gland gastritis, and of 
signet-ring cell carcinomas. Also, in contrast to carcioomas of the main body of the stomach, family 
history of gastric cancer is less common. and ethnic background differences and dietary factors have 
not been associated with tumors of the cardia. However, as in the esophagus there seems to be a 
slrong association with alcohol and tobacco in the US. Therefore, a concept is emerging that 
proximal gastric adenocarcinoma and adenocarcinomas of the gastroesophageal junction and the 
lower esophagus share similar epidemiologic and pathologic characteristics. Clinically, the tumors 
commonly spread intp the esophagus and present with dysphagia. 

Histologically, with the exception of signet-ring cell carcinomas, which are exceedingly rare, 
lhe histology of carcinoma of the gastric cardia is similar to the other gastric cancers as is their mode 
of metastasis. As in other parts of the stomach, cases of early gastric cancer have been detected. 
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History: 

Case # 5: Anaplastic adenocarcinoma of the stomach 
Courtesy William F. Cowell, Tri-City Hospital, Oceanside, California 

An 85 year old female presented with stomach trouble of several months duration manifested 
as very rapid satiety, and weight loss in the past two months. She had occasional emesis, but no 
blood in it. An upper Gl showed a 4.0 x 5.0 em tumor high in the lesser curvature of the stomach 
which led to a partial gastrectomy 

Gross Pathology: 
I 

The speclmen of stomach measured approximately 7.0 em along the lesser curvature and 13 
em along the greater curvature. Arising from th~ upper lesser curvature was a large tumor about 6.0 
em In diameter, having indurated rolled margins and a penetrating ulcer- about 17 mm In diameter on 
the anterior fundal surface. Sectioning revealed a tan tumor measuring approximately 1.2 em in 
thickness and extending through all layers of the gastric wall into the serosa. Several lymph nodes 
were dissected from the associated lesser omentum. 
Microscopy. 

Sections reveal a massive, poorly-differentiated carcinoma, consisting of sheets of cells 
without any obvious glandular components and strands of tumor with a single file pattern, extending 
all the way to the serosa and also up into the esophagus. However, the resection margins are free of 
tumor although one out of 12 lymph nodes shows metastatic tumor. Interestingly, in the sections 
submitted to me none showed tumorous involvement of the gastric mucosa, neither was there any 
significant gastritis. The tumor cells are spheroidal often with ill-defined margins, and containing 
scant basophilic cytoplasm and large vesicular nuclei with prominent nucleoli. Mitoses are very 
prominent. In some areas there is desmoplastic stromal reaction and there is also lymphatic 
invasion. 

Discussion: 

Undifferentiated carcinoma, as illustrated in this example, lacks all evidence of structural 
differentiation beyond being epithelial, i.e. solid sheets or cells with a cohesive growth pattern. These 
tumors resemble other poorly-differentiated tumors but from a practical point of view the most 
important tumor to differentiate, is lymphoma since the treatment and prognosis are significanUy 
different. Small cell carcinoma (oat cell) of the stomach is exceedingly rare and has a dismal 
prognosis. Histologically, it is identical to the lung tumors. 

Lymphoma. Occasionally it is difficult to differentiate poorly-differentiated carcinoma from 
diffuse large cell lymphoma. Multiple sections for evidence of mucin production or glandular 
differentiation and markers for epithelial cells, (keratin or carcinoembryonic antigen) and for lymphoid 
cells (common leukocyte antigen), now make the distinction between lymphoma and carcinoma 
easy, most of the time. 

Metastatic carcinoma of the stomach is rather rare oc.curring in approximately 2% of 
patients with extraintestinal primaries in one autopsy study. The most common tumors to 
metastasize to the stomach are breast, lung and melanoma and these may mimic primary carclnoma 
n they involve the mucosa. Clues to the metastatic nature of the lesion are multicentricity and 
particularly in small lesions an absence of metaplastic or dysplastic changes in the gastric mucosa. 
Some metastatic tumors, for example those from the breast, may evoke a marked desmoplastic 
reaction and resemble linitis plastica. The typical single file pattern of tumor cells may, however, 
persist. 
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Carcinoid tumors. The distinction of well-differentiated carcinoid tumors from carcinoma is 
usually easy. However, poorly-differentiated carcinoid tumors may be difficult or impossible to 
distinguish from undifferentiated carcinomas. They commonly lack the usual markers for 
gastrointestinal endocrine cells, such as the silver stains, chmmogranin or synaptophysin, and rarely 
do they contain demonstrable peptide hormones. Also, neuron specific enolase is too nonspecific to 
be of value in this setting. The most definitive way to separate them from carcinoma is by 
demonstrating dense core granules by electronmicroscopy. 

Bizarre undifferentiated cells. Degenerative changes associated with gastric erosions and 
ulcers may sometimes contain numerous bizarre undifferentiated cells which can mimic 
·undifferentiated carcinoma. Features, which distinguish the·se reactive lesions from carcinoma, are 
the admixed granulation tissue, the lack of mitoses, the presence of ulcers and the gradual merging 
of the lesions with the adjacent normal tissue. 

History: 

OTHER VARIANTS OF GASTRIC CARCINOMA 

Case# 6: Choriocarcinoma of the stomach 
Courtesy of Dr. Sylvan Cohen, Kaiser Permanente, Woodland Hills, California 

The patient was a 67 year old male who presented with upper Gl bleeding considered at first to be 
due to gastritis. However, Gl bleeding continued, leading to increasing anemia and positive hemocult 
stools. Repeat endoscopy revealed a firm polypoid tumor oozing blood within the fundus. 
Endoscopic biopsy yielded only a small amollnt of tissue felt to be malignant. though the exact type 
could not be determined. Only a localized resection of the gastric tumor was performed because 
extensive metastatic disease in the liver was noted at the time of surgery. 
One year prior to the present condition the patient had a carcinoma resected from his sigmoid colon. 
This tumor appeared to be confined to his colon without evidence of metastatic disease. 
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Gross Pathology~ 
The specimen consisted of a triangular segment of stomach, 7.0 x 6.5 x 6.5 em, showing a central 
4.0 em hemorrhagic tumor. Multiple cross sections showed extension into the underlying gastric wall . 
Also included was a separate biopsy specimen from the liver. 

Microscopy: 

Sections of the stomach show the typical features of a gastric choriocarcinoma with extensive 
hemorrhagic necrosis, vascular and lymphatic invasion and an adenocarcinomatous component. 
The tumor extends deeply into the gastric wall. Choriocarcinoma Is the dominant component of the 
tumor and is composed of sheets of cytotrophoblasts, intermediate cytotrophoblasts and somewhat 
scant syncytiotrophoblasts composed of multinucleated cells at the periphery of the 
cytotrophoblasts. The latter vary from mononucleated polygonal cells with rather clear cytoplasm and 
vesicular nuclei with prominent nucleoli, to large pleomorphic cells with sharply demarcated cell 
borders, abundant cytoplasm and greaUy enlarged bizarre hyperchromatic nuclei. Mitoses are most 
prominent. Sections of the stomach and liver are strongly positive for HCG. 

The sections of the liver show histologic features similar to those found in the stomach. The 
gastric and liver slides were compared to the previously excised colonic carcinoma, by the referring 
pathologists, and were not found to have any histologic similarities. 

Follow-up: 
The patient subsequently ha<;1 a serum HCG done, which was 60,000 (Normal range in non~pregnant 
women being 1-5 miU/ml), and a beta HCG, which was in the 8,000 range. Postoperatively, the 
patient became septicemic and subsequently developing a subphrenic abscess. He expired about 
three weeks after surgery. 

Discussion: 
Gastric choriocarcinomas are exceedingly rare and occur in the absence of gonadal tumors 

or other primary sites of choriocarcinoma. Clinically, the patients tend to be elderly and there is a 2 to 
1 male to female preponderance. They are almost invariably associated with foci of 
adenocarcinoma, supporting the hypothesis that these tumors are derived by retro-differentiation of 
neoplastic mucosal epithelial cells. They show the characteristic features of choriocarcinoma with 
syncytic and cytotrophoblastic elements and in one reported case there were foci of yolk sac tumor. 
Beta subunits of human chorionic gonadotropin (HGC), placental lactogen and pregnancy-specific 
glycoprotein have all been demonstrated immunohistochemically within the trophoblastic elements of 
the tumor. Serum HGC levels are commonly elevated. It is also noteworthy that HGC has been 
reported in gastric carcinomas without choriocarcinomatous foci. 

The prognosis of this tumor is grim, many patients having widespread metastases at the time 
of diagnosis. 

ADENOSQUAMOUS AND SQUAMOUS CELL CARCINOMA OF THE STOMACH 
These are very rare tumors accounting for less than 1 o/o of all gastric cancers. Clinically and 

on gross examination, they are indistinguishable from the usual adenocarcinomas. Two-thirds of 
them are found in the distal half of the stomach. Pure squamous cell carcinomas are exceedingly 
rare, as it has been shown that meticulous study usually reveals at least small foci of 
adenocarcinoma. These tumors are believed to arise from foci of squamous metaplasia. 

The amounts of squamous and glandular components are variable and may range from 
virtually pure squamous cell carcinomas to only microscopic foci. Occasionally, individual cells 
containing both tonofibrils and mucous vacuoles are observed. 

Unusual patterns, such as a mucoepidermoid carcinoma and a collision tumor at the 
esophagogastric junction consisting of squamous cell carcinoma and adenocarcinoma. have ·also 
been described. Adenosquamous carcinomas behave in a more aggressive manner than 
adenocarcinomas because of their greater invasiveness and lymphatic and vascular dissemination. 
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MAJOR HISTOLOGIC FEATURES DISTINGUISHING GASTRIC DYSPLASIA FROM 
REGENERATIVE HYPERPLASIA 

ARCHITECTURAL CHANGES 

REGENERATIVE HYPERPLASIA 

Foveolar hyperplasia 
Surface maturation 

DYSPLASIA 

1. Glandular proliferation and 
crowding with loss of surface maturation, 
glandular budding and branching, 
producing "back to back" and cribriform 
pattern; cystic dilation. 
2. Glandular atrophy 

CYTOLOGIC ABNORMATIES 

REGENERATIVE HYPERPLASIA 

+ Mature cells on surface 
+ Immature cells In hyperplastic zones 
+ Reduced mucin 
+ Low columnar epithelium 
+ Hyperchromatic basal nuclei 
+ Prominent but small regular nucleoli. 

DYSPLASIA 

+ Cytologic changes seen throughout 
epithelium. 
+ Cellular pleomorphism with loss of 
nuclear polarity, pseudo-stratification, 
mucin depletion, hyperchromatic 
enlarged nuclei, large irregular and 
multiple nucleoli; mitoses. 

EXAMINATION OF GASTRIC RESECTION SPECIMENS 

INTRA-OPERATIVE 

1. Measure distance of tumor from proximal resection margin in the fresh unstretched 
specimen. 

2. Do frozen section of proximal resection margin to exclude tumor at any level (i.e. mucosa to 
serosa) 

3. Photograph. 
FIXED SPECIMEN 
EXtent of Surgery: 

1. Stomach 
2. Other tissues and organs 

Location: 
Gross pathology 

Growth patterns: polypoid, excavated, ulcerated, diffuse thickening. 
Depth of penetration and mvolvement of other structures 
Perigastnc node involvement. 

Histology: 
1. Tumor 

Type (e.g. WHO classification) and differentiation 
Lauren's classification (intestinal, diffuse, unclassified) 

2. Lymphatic and/or venous infiltration, especially extramural 
3. Depth of invasion 
4. Resection margins 
5. Lymph node involvement and number 

Associated lesions: 
Gastritis, intestinal metaplasia, dysplasia and polyps. 

Summary statement: 
TNM Staging 
Likely behavior of tumor and prognosis 
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Case # 6: Gastric choriocarcinoma 

Case # 7: Cloacogenic carcinoma, ano-rectal 



History: 

Case# 7: Cloacogenic ·Carcinoma 
UCLA Case 

A 78 year old male was admitted to hospital for removal of hemorrhoids and repair of an anal 
fistula. During this time he reported a chronic problem of rectal discomfort and occasional foul 
smelling drainage. Examination revealed a skin tag near a possible fistula and external 
hemorrhoids. His physical exam was remarkable for external hemorrhoids, an anal ulcer and 
granulating tissue lesions at various sites on the perineum. No mass was noted during rectal exam. 
He also had a right inguinal hernia. At the time of surgery, the hemorrhoids were removed in two 
portions, each slightly less than 2 em, grossly demonstrating dilated vessels. The anal ulcer was 
resected in a single cylindrical portion of tissue measuring 2 em in diameter and 2 em in length. The 
epithelial surface demonstrated a large gray area of ulceration. 

Microscopy: 
Sections of the anal ulcer demonstrate a doacogenic carcinoma arising from the squamous 

epithelium. The tumor is composed primarily of sheets and nests of basaloid cells with both 
lrabecular and cribriform patterns with prominence of mitotic figures. Around some of the tumor 
nests there is palisading of nuclei around the periphery. In addition, there are a few foci suggestive 
of keratinization and occasional ductal formation. The stroma surrounding the tumor shows a 
desmoplastic reaction and in some areas, there is marked mucinous change. 

Discussion 

Carcinoma of the anal canal has traditionally been divided into numerous histologic types and 
the nomenclature regarding the various subtypes of carcinoma in this area has changed in recent 
years. The WHO classification uses four major categories: squamous cell (cloacogenic), 
adenocarcinoma, small cell carcinoma, and undifferentiated. In addition, other tumors may be 
occasionally be found namely those arising from anal ducts and glands, melanoma, Kaposi 
sarcoma, metastatic tumors and lesions extending into the anal region from the adjacent perineum. 
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Most of the confusion focuses on the subtypes of squamous cell carcinoma. Those with an 
epidermoid appearance have been called squamous and those with a smaller. basaloid appearance 
have been called transitional or cloacogenic, referring to the epithelium of the anal transition zone 
where they are thought to arise from. A large series reported by Williams from St. Marll's hospital in 
London looked at morphologic patterns in anal carcinomas and 99% had some evidence of 
squamous differentiation. Yet over 50% also had features of either basaloid or ductal morphology. 
Thus it is impossible to consistently categorize these tumors by histology. Because they all generally 
show similar behavior, these categories become less useful in the management of the patient. The 
clinical outcomes are determined more by the clinical stage than the histologic morphology, unless 
they are poorly differentiated such as the small cell and undifferentiated carcinomas, as well as rarer 
tumors, for example mucoepidermoid carcinoma and adenoid cystic carcinoma. 

The system used for staging most anal carcinomas is usually a variant of the TNM system, 
'with depth of invasion divided into invasion of the submucosa, the muscularis propria (anal sphincter 
muscle), and the extra sphincteric soft tissue and adjacent structures in the pelvis. If the tumor is 
confined to the submucosa, the prognosis is good, and many of these patients need only a local 
resection. Once the tumor extends into the muscularis prop~a (sphincter) local recurrence is likely as 
well as nodal metastases. Nodal metastasis can occur to both inguinal and along rectal arteries to 
the inferior mesenteric nodes. The latter occurs primarily from tumors originating higher up namely 
near or above the pectinated line. Because· most patients present with advanced stages and the 
traditional abdominoperineal resection had unsatisfactory recurrence rates, the current practice 
using pre-operative radiation, sometimes combined with chemotherapy has provide improved patient 
survival with much lower morbidity. 

Dysplastic epithelium with evidence of HPV, similar to what is seen in the cervix, is also 
found in the anus. Whether this is a precursor· lesion or not, has not yet been proven, but HPV has 
been detected in the vast majority of anal carcinomas of sqamous type, when the most sensitive 
methods are used. Other studies have also found evidence of HSV, EBV, and CMV. More research 
is needed before we understand the role these viruses play in the development of neoplasia and 
carcinogenesis of the anus. Jt has also been found that anal carcinomas are sometimes associated 
with carcinoma of the genital tract and in-patients with immunodeficiencies such as AIDS patients 
and transplant patients, especially those who have had renal transplants. 
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History: 

Case# 8: Peutz-Jegher's polyps of the colon 
Courtesy ofDr.JozefKoUin, Long Beach, California 

The patient was a 49 year old white male who first presented 23 years previously with a small 
bowel obstruction. A small bowel resection was done, and the patient was symptom free for 23 
years, after which time he was admitted for melena. On examination he was found to have perioral 
pigmentation and multiple colonic polyps. During three subsequent colonscoples, 35 polyps were 
removed endoscopically from the colon, the largest of which measured 3.5 x 2.5 x 2.0 em. 

Gross Pathology: 
The submitted polyps ranged in size from 0.8 x 0.5,x 0.4 em. to 3.5 x 2.5 x 2.0 em. Overall 

their appearances were non distinct although the surface of the larger ones were red brown in color, 
nodular, and lobulated with a stalk. 

Microscopy: 
The polyps consist of arborizing smooth muscle stroma originating from the muscularis 

mucosae and covered by mature colonic mucosa. The intestinal crypts are markedly elongated in 
some areas and in other areas have a villous .pattern. Some of the crypts are distended and filled 
with mucin and focally inflamed. The latter are lined by atypical epithelium. 

Discussion: 
Mucotaneous pigmentation (melanin spots) and gastrointestinal polyposis are the hallmarks 

of the Peutz-Jeghers syndrome, which is inherited as a single, dominant gene with a high degree of 
penetrance. The melanin spots, which may be found on the face, lips, buccal mucosa, forearms, 
palms, soles, digits and in the perianal region, are brownish to black, hairless macules. The spots on 
the skin, but not those on the buccal mucosa, may fade or disappear at puberty. 

Polypoid lesions of varying size may be found throughout the entire gastrointestinal tract, but 
are most common and numerous in the proximal small intestine. Rectal polyps are most uncommon. 
On rare occasions, single polyps are found in patients without any other manifestations of Peutz 
Jeghers syndrome. It-has been suggested that this may represent a forme fruste of this disorder. 

Polypoid lesions outside the gastrointestinal tract may also occur, although less commonly. 
These polyps may be found in the nose, bronchi, renal pelves, ureters, and bladder. Other 
associated findings include digital clubbing, exostoses, ovarian cysts and a variety of ovarian 
tumors, such as dysgerminomas, granulosa cell tumor and Brenner. In addition, a couple of unusual 
tumors are found primarily in Peutz Jeghers namely 1) Sex-cord tumor with annular tubules, and 2) 
Sex cord stromal tumor with sexual precocity. Not all features are present in every affected relative; 
some may exhibit only melanin spots, others only intestinal polyposis. 

Clinically, patients present most commonly with vomiting, abdominal pain and Gl bleeding, 
primarily due intussusception, obstruction, ulceration and infarction due to the complications 
associated with polyps. 

Grossly, the hamartomas resemble adenomatous polyps with a coarsely lobulated surface 
and vary in size from 0.1 em to 3 em In diameter. 

Microscopically, hamartomatous polyps consist of distorted proliferations of the elements 
normally found in the mucosa. Peutz Jegher's polyps are characterized by an arborization of 
muscularis mucosae covered by mucosa composed of mature glands. In the stomach the polyps 
characteristically contain prominent deep gastric pits frequently cystically dilated. In the small bowel 
intestinal villi are prominent and crypts often contain Paneth and endocrine cells, and intervening 
lamina propria. Occasionally, glands may extend below the muscularis mucosa through the 
muscularis propria and into the serosa simulating carcinoma. This has to be recognized as some of 
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these lesions have been erroneously diagnosed as cancer. However, there is no epithelial atypia. 
Carcinoma associated with Peutz Jegher, however, has been reported to occur in about 2 to 10% of 
cases. In these cases it has been reported that the malignancy does not originate from dysplastic 
changes in the hamartomatous polyps but arises from coexisting adenomas 

Preventative surgery is neither feasible nor indicated. Treatment should be conservative and 
directed only at the complications. The polyps are susceptible to torsion with infarction and 
hemormage and multiple intussusceptions. 

Differential Diagnosis: 
In examining a polyp, the first step is to decide what type it is i.e. 

Inflammatory 
Hyperplastic 
Hamartomatous 
Neoplastic 

Separating most of these subgroups is not usually difficult except for the Inflammatory polyps 
which may look like the juvenile polyps. Once the sub-type has been selected, the next step is to 
decide whether the lesion is associated with a multiple polyposis syndrome. However, I should 
stress tha.t by far the most common polyps routin.ely seen are the hyperplastic, adenomatous and 
inflammatory ones and that the hereditary polyposis syndromes are quite rare. 

Multiple Polyposis Syndromes: 

1. Familial Polyposis and its variants namely, Gardner's, and Turcot. These consist of adenomas 
and are easily distinguished from Peutz-Jeghers. 

2. Peutz Jegher's syndrome 
3. Juvenile polyposis. This is a hereditary disorder which occurs mainly in children, and can occur 

primarily In the colon or throughout the gut. Grossly, they are characterized by well-circumscribed 
red "cherry-like" polyps. Microscopically, they consist of mature cystically dilated glands 
embedded In excess lamina propria and devoid of muscle. The glands resemble those In the 
adjacent mucosa. Secondary purulent inflammation and volvulus changes can often occur. 

4. Canada Cronkhite syndrome. This is a rare non-inherited condition, characterized by 
generalized polyposis, cutaneous hyperpigmentation, alopecia and atrophy of the nails. 
Histologically, it is similar to juvenile polyposis but the mucosa in between the polyps is also 
abnormal often being cellular and inflamed with elongated and dilated crypts. The stomach often 
bears some similarity to Menetrier's disease 

5. Multiple Hamartoma Syndrome. {Cowden's disease). This rare disorder is characterized by 
multiple congenital anomalies such as orocutaneous hamartomas, thyroid tumors and breast 
lesions. Histologically, the lesions appear to be rather heterogeneous ranging from oral 
papillomas to esophageal glycogenic acanthosis. to fibrosis and muscle proliferation in the 
lamina propria 

6. Neurofibromatosis. This condition occasionally involves the gastrointestinal tract, producing 
polyps both in the mucosa, submucosa and muscularis propria. 

Summary 
When examining a polyp from a patient with multiple polyposis syndrome the most Important 

thing is to separate those with adenomatous polyposis from the others, because of the cancer risk. 
In the case of Peutz Jegher it is important not to confuse glandular extension into the bowel wall 
with cancer. 
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Case # 8: Peutz Jegher's polyp 

Case # 9: Colonic polyp, misplaced 



History: 

Case# 9: Adenomatous polyp with misplaced epithelium 
UCLA Case 

A 50 year old man presented with rectal bleeding. By endoscopy he was found to have a 
pedunculated polyp in the descending colon which. was removed by an electrocautery. snare. The 
tumor was reported as an adenoma with a suspicion for an earfy invasive carcinoma. Re
examination of the polypectomy site three weeks later failed to reveal any residual lesion. 

Microscopy: 
Sections reveal three fragments of an adenomatous polyp with the typical features of 

'pseudo-invasion• or misplaced epithelium. The dysplastic epithelium extends through the 
muscularis mucosae into the submucosal tissue of the head and stalk of the polyp. The glands are 
surrounded by lamina propria, which is somewhat inflamed and focally shows hemorrhage, 
hemosiderin-laden macrophages and fibrosis. · 

Discussion 

This case shows the typical features of an adenoma with pseudoinvasion. These lesions 
u.sually result from trauma often as a result of ischemia secondary to torsion. 

Differentiating an adenomatous polyp with pseudo-invasion can at times be difficult. The 
major differentiating features, which are seen in this case, are lamina propria surrounding the 
dysplastic epithelium with evidence of inflammation and recent and old hemorrhage. Furtherrnor, the 
surface glands look similar to those in the deeper layers and their penetration through the muscularis 
mucosae consists of herniation as opposed to muscle destruction in carcinoma. The most difficult 
histologic features are those of desmoplastic fibrosis and mucin pools. Cancer typically produces a 
desmoplastic response to the glandular proliferalion. However, occasionally there may be a 
fibroblastic response in some of the polyps with pseudoinvasion. This is related to the damage 
producing pseudolnvasion namely torsion or other trauma to the polyps. In general, however, the 
fibrotic response is focal and other features typical of pseudoinvaslon are present. Pools of mucin 
can also cause confusion. If intact glands are associated with the extracellular mucin, then 
pseudoinvasion is the likely diagnosis. However, if atypical free floating epithelial cells are seen, 
!hen a malignant polyp is the most likely diagnosis. 

Management of adenomatous polyps. 
It has now been shown that once an adenomatous polyp has been found in a patient, an 

endoscopy of the total colon is indicated in order to exclude other adenomas and carcinoma. 
Thereafter, according to recent studies, it is probably sufficient to do surveillance endoscopy every 
three years. Finally, it has also been shown that patients who have had their adenomatous polyps 
removed have a much lower risk of developing colonic cancer than the average population who have 
nol 

With regards to carcinomatous change in adenomas, their management depends on a 
number of critical histologic criteria and thus it is Important to have clear understanding of the 
definitions of the various carcinomas. 

1. High-grade dysplasia and Carcinoma-in-situ. High-grade dysplasia and carcinoma in situ are 
frequently used interchangeably by pathologists. It denotes severe glandular atypia, both 
architecturally and cytologically, which Is still confined to the mucosal gland and has not broken 
through the normal basement membrane enveloping the gland. For those using the term carcinoma
in-situ, the typical morphologic abnormality is a gland with a cribriform pattern. 
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2. lntramucosal carcinoma. An invasive lesion which has extended through the basement 
membrane of the gland and invaded the lamina propria of the mucosa, but has not invaded and 
grown through the muscularis mucosa. Because of the paucity of lymphatics in the mucosa the risk 
of metastatic disease is virtually zerc:> and most pathologists and clinicians will not use the term 
carcinoma because of the insurance implications. 

3. Invasive carcinoma. A carcinoma that has eldended into or beyond the muscularis mucosae. A 
useful histologic feature to recognize early invasion is the desmoplastic response (fibrosis) of the 
stroma to the tumor. The levels of invasion in an adenoma as defined by Dr. Haggitt are: 

1. Into head of polyp 
2. Into neck of polyp 
3. Into stalk of polyp 
4. Into the submucosa below the stalk of the polyp 

In all polyps it is important to gage the level of the invasive tumor with respect to the line of 
resection. Thus, tumors 1-2 mm above the resection margin are defined as clear, whereas those 
within 1-2 mm of resection margin or within the cau~erized zone are defined as either close to or at 
the resection margin. 

Is endoscopic polypectomy treatment adequate for adenomatous polyps with 
carcinomatous change? 
Endoscopic polypectomy has become the primary method of treating colorectal adenomas .. A small 
percentage of adenomas (approximately 3%, depending primarily on polyp siJe) contain either 
intramucosal carcinoma or invasive adenocarcinoma when examined microscopically. It is generally 
accepted that polyps with carcinoma in situ or intramucosal carcinoma are cured by polypectomy. 
Howeve, polyps with invasive carcinoma have the potential for metastasis, and guidelines for their 
further management have now been established. These studies have shown that the lesions could 
be divided into two groups, namely 

1. Favorable histology, necessitating no further treatment beyond polypectomy. 
1.Free margin of resection. 
2. Well or moderately differentiated adenocarcinoma. 
3. No lymphatic invasion. 

2. Unfavorable histology. These patients have a risk of residual or metastatic disease, 
necessitating segmental colonic resection. However, it should be noted that even in these patients 
the likelihood of residual and metast&tic disease is low. In a recent study it has also been shown that 
patients with small cancers in sessile polyps, that had been adequately excised, only had a low risk 
of tumor recurrence. 

·1. Tumor close to or at resection margin. The best single indicator of adverse outcome. 
2. Grade Ill carcinoma (poorly differentiated or signet ring cell carcinoma.) This is frequently 
associated with invasion to the resection margin. 
3. Lymphatic invasion. Can be difficult to differentiate from retraction artifact. 

It should be noted that on very rare occasions metastases have been reported from polyps 
with invasive carcinoma with favorable histologic features. Howeve, this should not therefore prompt 
radical treatment in all patients with early carcinoma in adenomatous polyps. Putting aside the 
argument of whether the above cases were truly ones with favorable histology, one has to weigh the 
possible benefits of a major operation against the potential risks. It has been estimated that the 
potential risk of metastatic disease from a polyp with carcinoma and favorable histology Is 0.3%, 
compared to the mortality from a major operation which may be up to 2 o/o in elderly patients. 
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Pathologic evaluation of adenomatous polyps 
Because the level of invasion of carcinoma in an adenoma is critical in determining 

prognosis, the endoscopist and pathologist must cooperate to ensure that accurate information 
conceming the level of invasion be obtained. 

The endoscopist should 1. Remove polyp intact. 2. Indicate level at which polyp was 
transacted. 3. Orient polyp properly and identify resection margin. 

The pathologist should 1. Fix polyp before cutting. 2. Cut polyp perpendicularly through stalk. 
3. Indicate extent of invasion, I.e. head, neck or stalk, and relationship to resection margin (above, 
close or at margin). 4. Determine degree of differentiation and whether there is vascular invasion. 
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Case# 10: Mucinous cystadenocarcinoma of appendix (Pseudomyxoma 
peritonei) 

Courtesy ofDr. Ruben Osorio, Lorna Linda, California 

History: 
A 73 year old male presented with symptoms of bowel obstruction. He was found to have a 

distended, taut abdomen with a probable abdominal mass. A CT scan confinned a multi-cystic 
abdominal mass, which on fine needle aspiration revealed gelatinous substance, and one cluster of 

· round epitheliod cells. During laparotomy he was found to have abundant yellow-tan gelatinous 
material and fibrous tissue filling the abdomen and encasing loops of small bowel and colon. The 
resection included large tumor masses, which surrounded and impinged upon colon, small bowel, 
spleen and omentum. The aggregate portions of tumor and resected organs weighed approximately 
4000 grams. 

Gross Pathology: 
The resected specimen consisted of numerous adherent loops of small and large bowel 

completely encased in abundant tumor with numerous papillary formations and abundant mucinous 
secretions. Opening the bowel demonstrated grossly unremarkable pink mucosal folds without 
grossly appreciable intrinsic lesions. However, .the lumen of the colon was extrinsically compressed 
by the tumor at multiple sites. At the ileocecal valve, the appendiceal opening was identified and 
was grossly unremarkable; but further dissection demonstrated the distal appendix to be nearly 
totally replaced by tan tumor nodules with abundant intraluminal mucinous secretions. The latter 
extended through the appendiceal wall into the adjacent pericolic tissue, which was totally replaced 
by mucinous tissue. 

Microscopy: 
The distal part of the appendix is cystically dilated with features of a mucinous cystadenoma 

in some areas, villous adenoma in others. In addition, there is carcinomatous change with invasion 
of mucinous epithelium through the appendix with spreading throughout the peritoneum. 
Histologically, large mucinous cysts lined by columnar epithelium characterize this dissemination. In 
many areas there Is extensive mucin extravasation resulting in large pools of mucin surrounded by a 
marked fibrous reaction. These appearances are typical of pseudomyxoma peritonei. 

Discussion: 
Pseudomyxoma peritonei is a rare lesion that develops when mucinous neoplasms spread 

throughout the peritoneal cavity producing abundant mucin that has lead to use of the tenn "jelly 
belly". Although the origin of the neoplasm has been hotly debated at times, most agree at this time 
that the appendix is the most common source, followed by ovary and pancreas. Case reports of rare 
causes Include metastatic breast carcinoma and a borderline lesion of the fallopian tube. Some 
have also promoted the idea that mesothelium can undergo metaplasia to a mucin producing 
epithelium that then through neoplastic change produces a mucinous adenoma or carcinoma, even 
though evidence of the ·metaplastic stage" is not widely accepted. 

There is some confusion with regards to the terminology of the appendiceal lesions 
associated with pseudomyxoma peritonei. Originally. it was thought that the lesions resulted from 
perforation of benign mucoceles which were thought to be due to obstruction of the appendiceal 
lumen. It is now clear that mucoceles of the appendix are neoplastic lesions, which may be either 
adimomatous or carcinomatous. As happens elsewhere in the gastrointestinal tract, a number of the 
adenomas may become malignant. The adenomas are frequently papillary and produce extensive 
mucin, which will accumulate within the lumen to produce the so-called mucocele. Thus, the lesions 
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Case# 10. Mucinous 
cystadenocarcinoma of appendix 

(Pseudomyxoma peritonei) 



are usually labeled as mucinous cystadenoma and mucinous cystadenocarcinomas for the 
malignant variant The progression of these lesions can occur in two ways. The malignant ones will 
infiltrate the appendix wall and then extend to the serosa and finally spread throughout the 
peritoneum. Alternatively, adenomas may extend to the serosa as a result of distension and then 
bursting of the appendix. Assessing whether pseudomyxoma peritonei has spread beyond the 
Ileocecal junction can be difficult. Since the tumor produces extracellular mucin, which can spread 
throughout the peritoneal cavity, finding mucin in the abdomen does not necessarily imply spread of 
the lesion throughout the peritoneum. Furthermore, it has been suggested that the likelihood of 
spread of the mucinous cystadenoma through the peritoneal cavity is uncommon. However, to 
confirm this histologically can be difficult From a practical point of view the most important way to 
assess spread of the tumor is to see whether the spread of mucin within the abdominal cavity is 
associated with glandular epithelium or not. The spread of disease in carcinoma is almost always 
limited to dissemination into the peritoneal cavity, and lymph node metastases almost never occur. 

If the appendix is available for evaluation, and a mucinous cystadenoma or mucinous 
adenocarcinoma of the appendix is found, then the source is easily identified. However, the 
situation sometimes becomes complicated in females when there are mucinous neoplasms in both 
the ovaries and the appendix, or when the appendix is not found. Because it is rare for primary 
ovarian neoplasms to occur bilaterally, if the above situation occurs with bilateral ovarian mucinous 
neoplasms, then the primary is most likely appendiceal and the ovarian neoplasms are considered 
secondary Implants. However, if there is an ovarian tumor that is unilateral and an appendiceal 
tumor, then the primary lesion may be impossible to decipher. Attempts to look at genetic alterations 
in neoplasms of the ovary versus appendix and at cytokeratins that generally differ between the 
ovary and the appendix have failed to establish an origin for the pseudomyxoma peritonei in some 
cases, suggesting that synchronous primary neoplasms may occur. In all cases, the appendix, when 
available, should be carefully examined with multiple sections to exclude the possibility of a 
mucinous neoplasm, as some adenomas are surprisingly small. 
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Management of mucinous cystadenoma and carcinoma. 
When the lesions are confined to the appendix and do not extend to the serosa, no further 

treatment is necessary. However. what should one do If the lesion extends to the serosa? It has 
been shown that prognosis of lesions confined to the appendiceal region is excellent. Thus, the most 
important therapy relates to making sure the lesion is removed entirely. It should also be noted that 
since the tumor does not spread to the regional lymph nodes, it is not necessary to undertake an 
ileo-colonic resection, if the tumor has been completely excised. 

The overall prognosis of pseudomyxoma is good. Those lesions confined to the right lower 
quadrant rarely progress further. For those cases with more extensive dissemination the five-year 
survival is 70% and ten year 60%. 

Other tumorous lesions of the appendix. 
On the benign side, hyperplastic polyps identical to those in the colon can be found. On the 

malignant side, microglandular goblet cell carcinoma (goblet cell carcinoid} is a rather unique lesion 
found primarily at this site and composed of glands made up of signet ring cells with admixed 
endocrine cells. Regular type adenocarcinomas cpn also occasionally be found. 
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Case# 11 : Gastric carcinoid 
Courtesy of Dr. William Siefert, Henry Mayo Newhall Memorial Hospital 

History: 
A 43 year old male awakened one moming with nausea and proceeded to the bathroom, 

where he sat down on the commode and then fainted. About 150 cc of blood was found on the noor, 
the precise origin of which was unclear. At first it was thought to have come from a nose bleed but 
subsequently it was felt it originated from the Gl tract, because of the discovery of melena. He was 
brought to the emergency room for further observation. Clinically, nothing significant was found and 
all his lab tests were unremarkable. It was thought that the patient might have peptic ulcer disease 
and thus endoscopy was perfomned. A 2cm mass was found on the greater curvature of the corpus. 
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Gross Pathology: 
An esophago-gastrectomy was performed, the specimen measuring 15 x 12 x 5 em. It contained a 
firm fleshy pink- tumor mass with areas of hemorrhage, measuring 3 x 2.5 x2.5 em, in the mid
portion of the posterior gastric wall. The cut surface was very firm and fibrous. The remainder of the 
gastric mucosa was velvety with soft folds and no additional mucosal lesions were identified. 
Another partially encapsulated mass measuring 6 x 4 x 4 em, was found in the mesentery attached 
to the lesser curvature. The latter was firm and rubbery in consistency and on cut section had a 
homogeneous, yellowish-gray surface with some scattered cystic spaces filled with clear watery fluid. 
In addition, several firm, gray-white nodular serosal implants varying from 6 to 15 mm in were also 
found. 

Microscopy: 
The tumor has a variable pattern. In some areas it is composed of sheet and nests of cells, in 

others a gland like pattern and yet other areas a trabecular and ribbon-like pattern with rosette 
formation. In addition there is marked intervening fibrosis. The tumor cells are typical of carcinoid 
tumors, being small, uniform and round with scant ill-defined borders. The nuclei are darkly staining 
with finely stippled chromatin. The cells stained positively with chromogranin A 
immunohistochemically. 

Discussion: 
The endocrine cells of the gastrointestinal tract are widely distributed throughout its ~mtire 

length. They are interspersed between the epithelial cells. In the stomach, in addition to the EC and 
D cells, there are gastrin-producing G cells found in the antrum and proximal duodenum, and 
enterochromaffin-llke cells (ECL) which produce histamine. There are several other cells, namely 01, 
P and X cells, whose exact secretory products are as yet unclear. 

As is true for other endocrine organs, the gastrointestinal endocrine cells, particularly those in 
the stomach, can undergo hyperplasia and neoplasia. The majority of gastric endocrine cell 
hyperplasias are due to hypochlorhydria, most commonly due to atrophic gastritis, and less 
frequently due to partial gastrectomy with resection of the body and fundic mucosa, and rarely the 
Zollinger-EIIison syndrome (ZE). Gastric acid normally suppresses gastrin production. 
Hypochlorhydria results in gastrin cell hyperplasia and hypergastrinemia. The latter is trophic for the 
fundic endocrine cells resulting in a predominantly argyrophil-cell hyperplasia. The major significance 
of these is their association with multiple small carcinoid tumors, albeit rare. In rare instances 
endocrine cell hyperplasia is associated with multiple endocrine neoplasia syndrome and rare cases 
of primary hyperplasia occur, in which no underlying cause has been found. 

Carcinoid tumors of the stomach are rare constituting approximately 4% of all gastrointestinal 
carcinoids and about 0.3% of gastric neoplasms There appear to be two major variants. One in 
which the tumors are associated with atrophic gastritis and endocrine cell hyperplasia. These tumors 
are commonly multiple, limited to the mucosa and submucosa, \usually benign in behavior and may 
regress following antrectomy. However, in a recent study by Reinecke it was found that 
microcarcinoids measuring about 0.5 em in size, may have an adjacent invasive component. 
However, even frankly invasive ECL carcinoids seem to be clinically less dangerous than was 
thought until recently. 

The second variant of gastric carcinoid tumor is usually single, unassociated with endocrine 
cell proliferations and has a more aggressive behavior. This tumor appears to arise from the gastric 
epithelial renewal zone, namely at the base of the gastric pits, and does not benefit from antrectomy. 
These tumors present in one of two ways. 
1. As a mass lesion, as illustrated in the above example, with clinical features similar to carcinoma, 
namely, with gastrointestinal hemorrhage, obstruction or metastases, and frequently with no 
evidence of endocrine symptoms. 

nnrln111 /1·11 r/hn 1 1t'tl\11l dl 



2. As an endocrinopathy the clinical features of which depend on the honnonal secretion products. 
Some patients have an atypical carcinoid syndrome characterized by a red rather than cyanotic 
flushing of the skin. These tumors differ from the usual carcinoids in that they produce primarily 5 
hydroxy-tryptophan rather than serotonin, as well as histamine. Other modes of presentation include 
the Zollinger Ellison syndrome, due to gastrin production {it should be noted that most gastrinomas 
arise from the pancreas or duodenum) and Cushing's syndrome due to ACTH production. 

Nomeclature and Pathology of Carcinoid Tumors 
The term carcinoid tumor was originally designated by Oberdorfer for a distinctive 

"carcinoma-like" tumor of the mid-gut and subsequently shown to be derived from the Gl endocrine 
cells. We now know that these tumors can be found throughout the gastrointestinal tract and its 
embryologic adnexae, such as the pancreas, liver, biliar;y tree, and lung, and morphologically 
identical lesions have been described in widely dispersed organs, such as the thymus, gonads, 
uterine cervix, breast, kidney, prostate, larynx and skin. Carcinoid tumors show a much wider 
pathologic spectrum than originally thought.. For example, they may show glandular differentiation 
with mucin production, squamous or osseous metaplasia, or have a spindle cell configuration, and 
may thus be confused histologically with both carcinomas and mesenchymal tumors. Furlhennore, 
carcinoids may sometimes be poorly differentiated and difficult to distinguish from other 
undifferentiated or poorly differentiated tumors, as illustrated in the next case. Clinically, carcinoid 
tumors were originally considered to be benign·. later, as malignant variants were discovered, they 
were divided into benign and malignant categories. In recent years. it has become apparent that all 
carcinoid tumors, with the possible exception of appendiceal tumors, are potentially malignant and 
that the behaviour of the histologically low grade neoplasms is a function of their anatomic 
localization and tumor size. 

The broadened clinicopathologic spectrum of carcinoid tumors has spawned a confusing 
plethora of terms for carcinoid tumors such as apudomas, neuroendocrine tumors, neuroendocrine 
carcinomas, carcinoid and atypical carcinoid tumors. A few years ago Gould introduced the terms, 
carcinoid tumor for the typical Gl endocrine neoplasms and neuroendocrine carcinoma for the 

atypical carcinoids and undifferentiated endocrine cell tumors. This nomenclature. however. 
perpetuates the now disproven theory for the neuroectodennal origin of the Gl endocrine cells, and 
also presupposes that one can differentiate between a benign and malignant carcinoid tumor. 
Another classification of carcinoid tumors is the division of these lesions into functioning and 
nonfunctioning categories. Thus, those tumors associated with specific hormonal products have 
been labelled according to their secretions, eg. gastrinoma for gastrin producing carcinoids, and the 
clinically silent tumors have been lumped together as non-functioning carcinoids. This designation 
does not, however, take into consideration the histologic differentiation of the tumors, nor the fact 
that some tumors may contain more than one hormonal product. To complicate matters further, 
morphologically identical endocrine tumors from the pancreas, lung and thyroid, have been given 
different names, such as islet cell tumors, carcinoid and medullary carcinoma, respectively. 

Because the endocrine cell tumors are distinctive neoplasms and often morphologically 
similar Irrespective of site, I see no point in changing the original designation of carcinoid tumor. The 
practical consideration confronting pathologists and surgeons with regards to any tumor is, first and 
foremost, what type of tumor it is and its degree of differentiation, a question of vital Importance with 
regard to further therapy and prognosis. Additionally, a knowledge of tumor secretions is clinically 
important for two reasons. FirsUy, vaso-active amines and peptides may contribute significanUy to 
the morbidity and mortality of these tumors and secondly, monitoring for these substances may be 
useful in the early detection of metastases. Thus, I would like to propose the following designation 
for all tumors of the Gl endocrine system as follows: a) retain the tenn of carcinoid tumor for all 
tumors of the diffuse endocrine system, specifying the primary site. b) grade the degree of 
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<fdferentiation and c) specify whether it is functional or not and what secretion products can be 
demonstrated as follows: 

Carcinoid tumor primary in "stomach" 
Histologic differentiation 

Well 
Moderately 
Poorly 

small cell (Oat cell) 
large cell. 

Non-functional or Functional-( list secretion products) 

Finally, in some instances endocrine proliferation~ are not always composed purely of 
endocrine cells and there is a spectrum of epithelial proliferations ranging from pure endocrine cells 
to endocrine cells admixed with other epithelial cells to pure glandular epithelium. 

NOMENCLATURE AND CLASSIFICATION OF PURE AND MIXED ENDOCRINE TUMORS 
CARCINOMA-CARCINOID TUMOR SPECTRUM 

CARCINOID TUMORS (PURE TUMORS) 
MIXED (COMPOSITE) GLANDULAR-ENDOCRINE-CELL CARCINOMA 

Mlcroglandular-goblet cell type 
Scirrhous argyropil cell type 
Adena-endocrine cell type 

AMPHICRINE TUMORS 
Acinic-endocrine cell carcinoma 
Melanoma·endocrine cell carcinoma 

COLLISION TUMOR 
ADENOCARCINOMA 
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History: 

Case# 12: Poorly differentiated carcinoid of the rectum 

Courtesy of Dr. James P. Almas Pomona Valley Community Hospital) 

A 77 year old male had a twenty year history of hemorrhoids. One month prior to admission, 
he-began to have prominent bright red blood per rectum. Physical examination revealed a mass in 
lhe lower rectum. This relatively large, somewhat fixed mass was on the anterior wall and was 
moveable· over the prostate. An abdominoperineal resectjon was performed. 

Gross Pathology: 
The specimen measured 14 em in length. It containe(J an approximately 1.6 em elevated well

circumscribed polypoid, partially ulcerated, tumor mass measuring 4.0 em in diameter, located 2.0 
~m above the pectinate line and 5.0 em from the distal line of resection. Adjacent to it were four 
small nodular elevations of the mucosa having a tan color and measuring approximately 6 mm in 
diameter each. Cut section revealed a homogeneous tan-yellow colored mass extending in a 
circumscribed manner underneath the adjacent mucosa and down through the submucosa into but 
not through the muscularis propria. 

Microscopy: 
The tumor consists of a sheets of diffusely infiltrating tumor cells expanding the submucosa 

and extending down Into the muscularis propria and focally into the lamina propria. Histologically the 
tumor shows the features of a poorly-differentiated carcinoid tumor, characterized by sheets of ovoid 
to somewhat spindly cells with scant cytoplasm and nuclei coniaining prominent nucleoli. Focally 
mitoses are prominent. The tumor is mucin, argyrophil and chromogranin A negative. The tumor 
has vascular invasion and has spread to the smaller satellite lesions adjacent to the main tumor, 
seen grossly. None of the lymph nodes conta ined metastases. 

Follow-up: 
Nine months following surgery, the patient developed pulmonary metastases and died two 

months later with clinical evidence of widespread liver metastases. 

Discussion: 
Undifferentiated carcinoid tumors of the rectum are uncommon tumors with a poor prognosis, 

most patients dying within one year of diagnosis. Clinical presentation is similar to that of the usual 
large bowel adenocarcinomas and grossly they are alike. However, tl)ey usually already have 
metastatic disease at the time of presentation. 

Microscopically, these tumors are identical to those found in other parts of the gastrointestinal 
tract and similar to the case being presented. The tumor cells may be small and lymphocyte-like or of 
Intermediate cell type, characterized by polygonal or fusiform cells with scant cytoplasm. The nuclei 
vary from hyperchromatic types with a "salt and pepper" chromatin pattern, frequently exhibiting 
nuclear moulding to larger more vesicular ones as in this case. A number of these tumors show foci 
of adenocarcinomatous or squamous differentiation. Lymphatic and vascular invasion is common 

Poorly differentiated carcinoids of the colon are typically argyrophilic, often stain positively for 
chromogranin and neuron specific enolase but do not usually contain carcinoembryonic antigen. The 
hallmark of these tumors is the presence of dense core granules, albeit ·sometimes in sparse 
numbers, as demonstrated by ·electron microscopy. As is true for the oat cell tumors of the lung, not 
all the reported small cell tumors have features of endocrine cells, namely argyrophilia, 
immunoreactivity to chromogranin or the presence of dense core granules. In some cases ·this may 
be because the tumors are so poorly-differentiated that the endocrine cell markers are not 
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Case # 11 : Gastric carcinoid 

Case # 13: Gastric glomus tumor 
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sufficiently sensitive. However, it is probable that some poorly-differentiated carcinomas and 
lymphomas are indistinguishable from the small cell carcinomas. From a practical point of view the 
behavior and treatment of these tumors is the same. irrespective of their cell of origin. 

Rectal carcinoids are much more common than the poorly-differentiated neuroendocrine 
tumors. Most are found incidentally during rectal examinations, appearing as small yellow-gray 
submucosal nodules measuring tess than 1 em in diameter. These lesions rarely metastasize and 
can be adequately treated by local excision. However, if the tumors exceed 2 em in diameter, they 
frequently invade the underlying tissues and similarly to lesions in the rest of the Gl tract frequently 
metastasize 
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History: 

Case# 13: Glomus tumor of stomach 
Courtesy of Dr. Lynn Bevans, USC Medical Center 

A 57 year old female presented with acute appendicitis. During laparotomy, in addition to her 
appendicitis she was found to have an incidental nodule in the stomach wall . This was excised. Six 
months later the patient was found to have a rectal adenocarcinoma for which she had an 
abdominoperineal resection. The tumor had extended to the serosa and metastasised to one lymph 
node. She has been lost to follow-up. 

Gross Pathology: 
The incidental gastric lesion was a well-circumscribed smooth-surfaced nodule 2.5 em in 

diameter. On cut section it was pale yellow in color with hemorrhagic foci and a spongy texture. 
Scattered areas of calcification were present in the peri-capsular regions. 

Microscopy : 
The tumor has an organoid pattern with prominent vascular spaces. The tumor cells consist 

of sheets or nests of uniform round cells with monotonous nuclei and pale eosinophilic or clear 
cytoplasm. Reticulin stain shows a pericellular pattern with prominent vascular channels. In addition, 
there are areas of hyalinization and dense coiiagen with focal myxoid areas, typical of large glomus 
tumors. Muscle specific actin is present in the tumor cells. 

Discussion 
These are benign tumors of the pericapillary cells of the glomus apparatus showing features 

by ultrastructure of smooth muscle differentiation. Glomus tumors of the Gl tract are rare, occurring 
primarily as benign solitary polypoid lesions of the antrum, measuring between 1 to 5 em in diameter. 
A few cases with multiple glomus tumors of the stomach have been described. In the differential 
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diagnosis carcinoid and stromal tumors need to be considered. Smooth muscle actin, pericellular 
reticulin and the characteristic vascular pattem allow one to differentiate the glomus tumors from 
carcinoids. Problems in differentiating stromal tumors from carcinoids usually only occur in small 
distorted biopsy specimens. 
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History: 

Case# 14: ~Pneumatosis cystoides intestinalis 

Courtesy of Dr. F Ali Los Angeles 

The patient was an 87-year-old Caucasian female who well without specific complaints until 
approximately 24 hours prior to presentation at the Emergency Room when she developed 
abdominal distention and pain. Upon admission, her blood pressure was 70/50, respirations 30, 
pulse 88, and temperature 102. Abdominal examination showed absent bowel sounds. An 
approximately 4-lnch loop of large bowel full of fecal material was palpable in the left lower quadrant. 
This area was moderately tender to palpation. Upright x-ray did not show free air under the 
diaphragm. Shortly after admission the patient developed "coffee-ground" emesis and went Into 
septic shock, decreased pulmonary perfusion, and metabolic acidosis. She expired, despite 
resuscitation attempts. 

Gross Pathology: 
The cecum, ascending and transverse colon were marl<edly dilated and contained fecal material. 
The transverse, descending colon and sigmoid contained multiple large areas of ulceration which 
varied from 1 to 4 em in length. In the descending colon there was a large shallow ulcer which 
measured 7 x 10 em, which had perforated and become adherent to the parietal peritoneum with 
retrocolic and pericolic abscess formation, as well as generalized peritonitis. On examination, there 
was no evidence of diverticula. The ascending and transverse colon showed clear cystic air•filled 
blebs on the serosal aspect compatible with Pneumatosis cystoides intestinalis. 

Microscopic findings: 
The major abnormality consists of numerous large submucosal cysts, most of which are lined 

by foreign-body-type giant cells. In some areas the cysts have extended into the muscularis propria 
and rarely into the serosa. In addition to the cysts, there are slit-like spaces containing numerous 
giant cells. There is mild fibrosis of the submucosa but otherwise no significant abnomnality and the 
muscularis propria and serosa are also unremarl<able. The mucosa is extensively autolyzed but 
does show hemorrhage and vascular congestion .. 

Discussion 
Pneumatosis lntestinalis is relatively common, may occur anywhere in the gut but is most 

common in the small and large bowel. It should be noted that it Is not a single disease but rather a 
pathologic abnormality that occurs in a fair number of diseases. 

There appear to be two mechanisms for its formation. Firstly, there seems to be an 
association with respiratory disease, especially emphysema, and also gastrointestinal obstruction, 
such as gastric outlet obstruction with perforation. It has been postulated that in both of these 
conditions gas may track down retroperitoneally and affect the bowel. However this seems to be 
rare. The second mechanism is the formation of small cysts in the wall of the bowel following local 
disease or trauma resulting in gas-producing bacterial infections. 

A variety of intestinal diseases have been associated with pneumatosis intestinalis. Young 
patients are particularty prone to get this disease as a complication of necrotizing enterocolitis or 
inHammatory bowel disease (IBD). In adults the disease is more common in men, particularty in the 
fourth and fifth decades. It may be associated with ischemia, diverticulitis, volvulus, iatrogenically 
following resection of the gut, or rarely in patients taking lactulose, who also have innammatory 
bowel disease. In these patients the lactulose is usually given for sclerosing cholangitis secondary to 
lhe lBO, The condition has also been seen following chemotherapy and also practolol. However, In 
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many cases no predisposing cause is found. Interestingly, some patients do well following treatment 
in hyperbaric oxygen chambers. The correct diagnosis can be made on biopsy of the cyst wall 
providing the giant cells are present. 

Clinically, symptomatology ranges from none, to abdominal obstruction with distension, pain 
and occasionally perforation. There may occasionally also be hemorrhage as in this patient. 
Pathologically, this case shows the typical features of pneumatosis, namely the presence of 
numerous tense air-filled submucosal nodules which microscopically consist of empty spaces lined 
by foreign body giant cells. Sometimes, these lesions are not readily recognized in biopsies for two 
reasons. 1. Since they occur in the submucosa the biopsy may not reached. 2. The air spaces may 
have collapsed following biopsy and the giant cells may be sparse. Lymphangioma and colitis 
cystica profunda need to be considered in the differential diagnosis and furthermore underlying 
disorders such as inflammatory bowel disease or necrotizing enterocolitis associated with 
pneumatosis intestinalis may also be present. 
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History: 

Case# 15: Inflammatory fibroid polyp of stomach 
Courtesy of Dr. David M. Lawrence, San Luis Obispo 

A 78 year old female presented with anemia. Work-up demonstrated a gastric polyp in the 
duodenum which was attached to the gastric antrum. It had prolapsed through the pylorus into the 
duodenal bulb. Removal by endoscopy was attempted, but was unsuccessful. Patient had a past 
medical history of pernicious anemia. Patient underwent a gastrotomy with excision of the polyp. 

Gross Pathology: 
I 

The specimen consisted of a polyp aitached to a stalk with a base of grossly normal lining 
mucosa. The polyp measured 3.5 x 2.5 x 3.p em. The surface demonstrated several areas of 
ulceration, both on the tip (0.8-cm) and aro~nd its lateral margin (1.5 x 0.2 em). Cut section 
demonstrated a thickened, edematous appearing mucosa which measured up to 0.6 em, with a 
central fibrous appearing, rubbery core measuring up to 1.4 em. 

Microscopy: 

The histologic sections of this tumor show the typical features of an Inflammatory fibroid 
polyp. This lesion is characterized by three components, namely, spindle cell proliferation, capillary 
proliferation and an Inflammatory component. The mucosa is focally ulcerated. Lying within the 
lamina propria and extending throughout the muscularis and into the subserosa is a proliferation of 
fibroblasts arranged in small whorls surrounding and separating otherwise intact and preserved 
smooth muscle bundles of the muscularis propria. Infiltrating the fibroblasts are numerous 
Inflammatory cells, with eosinophils predominating and present In great numbers. Smaller numbers 
of lymphocytes are also seen and these occasionally form aggregates. The confines of the 
proliferating component are poorly demarcated. Trichrome stain shows mostly a fibrous staining 
pattern in the proliferating component with scattered preserved smooth muscle bundles. 

Discussion 

These are unusual and uncommon polyps of uncertain etiology. The majority are 
asymptomatic and found incidentally at endoscopy or in gastric resections done for other problems. 
A few will present with gastric outlet obstruction, as in this case, or hemorrhage. They occur most 
commonly in the submucosa of the antrum, close to the pyloric channel, as seen in this case. The 
olher predominant site is the terminal ileum. Because of the large numbers of eosinophils frequently 
present, terms such as eosinophilic granuloma or eosinophilic gastritis have been used in the past. 
Morphologically, as has already been described the tumor Is composed of spindle cells, which 
ultrastructurally and immunohistochemically have been shown to be fibroblasts or myxofibroblasts, 
set in a loose collagenous background. The two other components consist of an inflammatory 
component composed of eosinophils. lymphocytes, plasma cells and mast cells, and a rich network 
of small vessels. 
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Case# 16: Malignant stromal tumor- -Carney's triad 
Courtesy of Dr. Jerry Higgins. Kaiser-Panorama City 

This is a 39 year old female with a history of abdomihal pain, melena, and negative physical 
exam findings, Upper endoscopy revealed a bosselated antral mass with ulceration. Endoscopic 
biopsies were unable to sample the lesion. Subsequently, the patient underwent exploratory 
laparotomy. Frozen section, revealed "nodular cellular proliferation with hemorrhage and cystic 
degeneration and final diagnosis was deferred to permanent sections." A subtotal gastrectomy was 
performed, and frozen sections for margins were negative. On going into the patient's histo,.Y a 
couple of interesting findings were discovered. Firstly, it turned out that at age 18 she had a benign 
lUng tumor removed which was a chondroma. S,econdly, the surgeon who did the gastrectomy found 
a large mass sitting on top of the right adrenal gland. However, it appeared to be too difficult to 
remove and was not excised. 

Gross Pathology: 
The gross specimen consisted of a subtotal gastrectomy, measuring 17 em and 7 em along 

tM greater and lesser curvatures, respectively. Three separate nodular masses were buried within 
the wall of the stomach, The smallest mass had evidence of an overlying healing ulcer. The 
diameters of each mass were as follows: 4.1 . 3.4, 1.0 em. All were grossly well circumscr.ibed. The 
largest was necrotic and hemorrhagic. The two smaller ones were noted to have nodular cut 
surfaces and tan color. There was no serosal tumor or invasion of adjacent structures apparent. 

Microscopy 
All sections showed the typical features of multiple g_astric stromal tumors. The largest tumor 

(which was sampled at frozen section) had the most worrisome features. It was moderately to highly 
cellular and had epithelioid, spindle and neuroid features. There was modest but unequivocal 
nuclear pleomorphism. A mitotic count of 12 mitoses per 50 high power fields was made. Tumor cell 
necrosis was present, as were examples of infiltrative growth (muscularis propria) and vascular 
invasion. 

T he two smaller tumors also showed epithelioid, spindle and neuroid patterns. The cellularity 
was variable but less pronounced than the larger tumor. There were dysplastic and degenerative 
nuclear changes, but the mitotic count was only 4 per 50 hpf. Like the larger tumor, there was 
infiltrative growth and areas suspicious for vascular invasion. One mass extended to the serosa, 
microscopically. 

Immunohistochemical studies were positive for NSE, but negative for muscle specific actin, 
desmin, and 8100. . 

The final surgical pathology diagnoses were low-grade malignant gastric stromal tumor 
{largest), and gastric stromal tumors of uncertain malignant potential (smaller two). 

The presence of multiple tumor nodules in a young woman prompted the p.ursuit of additional 
clinical history. It was discovered that the surgeon also found a mass overlying the right adrenal 
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gland and furthermore, that the patient at 17 years of age, had a pulmonary chondroma removed. 
Based on these findings, the additional diagnosis of Carney's triad was made. 

Discussion: 
The stomach is the most common gastrointestinal site of origin of mesenchymal tumors. 

These neoplasms can be divided into two groups. The first consists of tumors which are identical to 
those that usually arise in the soft tissues throughout the body, such as usualleiomyomas, lipomas, 
neural tumors (schwannoma, neurofibroma and autonomic tumor), lipoma, hemangiomas, and their 
malignant counterparts. The second group, which is the most common, and traditionally thought to 
be of smooth muscle origin , consists of a collection of distinctive stromal tumors which arise within 
the gastric wall. These tumors have attracted much interest because of uncertainties regarding 
histogenesis, (immunocytochemistry and electron microscopy of many tumors fail to show clearcut 
evidence of smooth muscle or neural differentiation} and' their unpredictable malignant potential. 
Therefore, some authorities have designated these tumors as gastrointestinal stromal tumors (GISD 
unless they show specific evidence of mesenchymal differentiation such as smooth muscles, nerve, 
etc. Furthermore, it should be stressed that the distinction of one type of stromal tumor from another, 
in a specific site e.g. stomach, is academic since there is no evidence of prognostic differences 
associated with specific evidence of tissue differentiation. In contrast however, the type and behavior 
of mesenchymal tumors does vary from one site to another. For instance, the esophageal tumors 
are more likely to be typical smallleiomyomas and benign, whereas colonic tumors behave worse for 
a given size. 

Clinical features of stromal tumors of the stomach. 
Patients with gastric stromal tumors usually present in the 5th to 7th decade. Benign lesions 

are often incidental findings. Malignant lesions present with symptoms similar to gastric carcinoma. 
The most common presentation is Gl bleeding (hematemesis, melena or anemia} as a result of 
mucosal ulceration by the underlying tumor. Abdominal pain is the next most common, followed by 
nausea, vomiting and anorexia and unexplained weight loss. Physical exam may reveal an 
abdominal mass (more ominous). Endoscopy will show a mass which may be associated with 
ulceration and bleeding. Approximately 50% are located in the body, the majority of the rest are 
cardio-fundal. Approximately 1/3 of lhe gastric stromal tumors are found incidentally at endoscopy or 
barium study. A rare clinical presentation is Carney's triad, as exemplified by this case. The patients 
are nearly all female and young, the average age of presentation being 16, and characterized by 
gastric stromal tumor, pulmonary chondroma and functioning paragangliomas occurring 
predominanty In the peri-adrenal and para-aortic regions. They frequently have multiple 
gastrointestinal stromal tumors, as well as new tumors appearing after resection. They may die of 
their disease due to unresectable paraganglioma or malignant GIST. 

Pathology 

Gross Appearance: 
Grossly, gastric stromal tumors range from 1 to 20 em. They usually have a submucosal 

component, which is dome-shaped and umbilicated. Some lesions are dumbbell shaped with a 
submucosal mass, constriction in the muscularis propria and a bulbous component in the subserosa. 
In some cases the tumors are mainly extramural with only a tiny attachment to the outer muscle layer 
(similar to the gross appearance of the next case}. Larger lesions may extend into the perigastric 
tissues and invade adjacent organs. The cut surface is pink or white, polypoid and often well 
circumscribed but sometimes multinodular, especially the sarcomas. The cut surface does not 
demonstrate the bulging, whorling, or gritty appearance of uterine leiomyomata. Necrosis and 
hemorrhage are frequent and do not distinguish malignant from benign behavior. Gross features, 
which favor malignancy, are large size and invasion of adjacent structures. 
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Microscopy: 
One or more histologic patterns may be present. The main patterns are the spindled and the 

epithelioid. The particulars are discussed separately, even though both may be seen in the same 
tumor. The spindle cells may resemble those of smooth muscle tumor cells, being elongated, having 
generous fibrillar eosinophilic cytoplasm, displaying blunt-ended nuclei, and running in fascicles. 
They may also have tapered pointy nuclei or grow with a palisade pattern with remarkable 
regimentation. Despite their resemblance to leiomyoma cells, they do not reliably demonstrate other 
features of smooth muscle differentiation (see below). Also, these tumors, some small with bland 
nuclei have been known to metastasize. The cellularity of these tumors varies; sometimes they are 
very cellular, at other times sparsely cellular with extensive hyalinization. There may also be 
extensive myxoid change, liquefactive necrosis and hemorrhage, especially in larger tumors. 

The epithelioid tumor (also referred to as leiomyoblastoma) shares with the spindle tumor a 
lack of demonstrable smooth muscle differentiation. ifhese cells are round and resemble 
hepatocytes. In formalin fixed paraffin sections they demonstrate dear perinuclear vacuolization. 
The stained cytoplasm is abundant and eosinophilic. They have rounded nuclei, and prominent 
nucleoli. Importantly, there is considerable nuclear pleomorphism, often more so in those that 
demonstrate benign behavio. These tumors may grow in organoid, alveolar or palisade patterns. 

Common to all the stromal tumors (benign or malignant) is the lack of encapsulation, despite 
the gross appearance. 

Ultrastructurally, the tumor cells are largely undifferentiated, although some cells have 
microfilaments that occasionally aggregate, pinocytic vesicles, cytoplasmic dense bodies, occasional 
basement membrane formation and long microfilament processes. However, none of these changes 
are characteristic of smooth muscle or Schwannomas. 

Immunohistochemical markers 

The typical stromal tumors are all positive for vimentin. On the other hand, so far no specific 
markers such as desmin, actin and myosin, have been shown to be characteristic of these tumors. 
Recently, one study showed that HHF 35, a smooth muscle actin marker, was 
immunohistochemically positive in 50 out of 55 stromal tumors. However, another study, using the 
same antibody, could not detect it immunohistochemically although it could be demonstrated using 
a Western blot analysis. Furthermore, it has been shown that even if smooth muscle markers are 
detected immunohistochemically within the tumor cells, these findings cannot be confirmed 
ultrastructurally. In conclusion, there are currently no good markers to identify these stromal tumor 
cells and determine their cell type. 

Prognosis and criteria for malignancy: 
The issue of malignant behavior remains problematic. For this reason, it is best to consider 

just the gastric stromal tumor and separate it from others in the intestine and from typical smooth 
muscle tumors. Importantly, diagnosis of benignity can be confounding, since a small percentage will 
recur or metastasize even when all criteria are favorable. Equally confounding is the observation that 
some patients suffer a rapid clinical decline with the detection of metastases while others fare very 
well with resection of metastases. Thus, of the malignant gastric stromal tumors there are high and 
low grade behaviors. Needless to say, metastases or even local invasion at presentation indicate 
aggressive and potentially life-threatening behavior. The most objective criteria to measure in 
assessing risk (apart from metastases or invasion of surrounding structures) are tumor size, mitotic 
activity, and cellularity. The ri sk of metastases correlates with tumor size, particularly in tumors over 
5.5 em. Survival is also inversely proportional to mitotic activity. A recent study employed the 
proliferating cell nuclear antigen (PCNA is cell cycle specific and is detected in cells undergoing DNA 
synthesis, S phase.) Using an antibody to PCNA in immunohistochemical studies, a 'PCNA index' 
was found to correlate with survival (5 year follow up, Rey et al.) . Those tumors with a high PCNA 
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index were associated with mortality. These finding were not independent of mitotic counts, but with 
automation, may allow for more significant tumor sampling and reduced observer variation. 

Less satisfying but generally reliable is the subjective assessment or cellularity. Densely 
cellular lesions correlate with aggressive behavior. Ultimately, these tumors can be subclassified as 
benign, malignant, and those of uncertain malignant potential. A scheme of classifying and reporting 
of gastric stromal tumors is given below: 

UNEQUIVOCAL FACTORS DETERMINING MALIGNANCY 
Metastases 
Invasion of adjacent organs 

HIGH RISK FACTORS SUGGESTING MALIGNANCY 
Size> 5.5cm 
Mitoses > 5/50 HPF 
Tumor cell necrosis 
Dense cellularity 
Nuclear pleomorphism 
Vascular invasion 

A tumor is said to be malignant if it has one unequivocal factor or two high risk factors. A 
tumor with only one high risk factor has uncertain malignant potential. 

In summary, the gastric stromal tumor may or may not be smooth muscle related, and should 
be considered apart from typical smooth muscle and neural tumors. The biologic behavior is less 
predictable than many other tumors. However certain pathologic criteria detailed above are helpful. 
Lastly, if faced with multiple gastric tumors in a young female, the question of Carney's triad should 
be pursued to avoid unnecessary mortality due to missed paraganglioma or recurrent tumor. 
Endoscopic biopsy diagnosis of mesenchymal tumors within the gastric wall are technically 
challenging but possible. It may require jumbo biopsy forceps, and biopsies may be taken within the 
ulcer at the site of exposed tumor. A diagnosis of stromal tumor is an indication for resection with 
clear margins. A frozen section of a spindle cell tumor of the stomach need not be given a definitive 
diagnosis since the surgical procedure is the same for benign and malignant tumors. An epithelioid 
tumor with an organoid pattern presents a distinct differential. but is managed identically, that is 
resection with clear margins. The utility of chemotherapy or radiation therapy has not been 
ascertained. 
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Case# 17: GAN tumor of small intestine 
Courtesy of Dr. Maureen Zakowski, Memorial Sloan Kettering Cancer Center. 

History: 
A 67 year old lady presented with abdominal pain and was found to have an abdominal and 

.bilateral adnexal masses. At laparotomy she was found to have masses in the jejunum, the sigmoid 
mesentery and omentum. The patient also had a uterine leiomyoma. A few months later the patient 
was found to have multiple nodules within the mesentery and peritoneal implants. 

Gross Pathology: 
The jejunal specimen was 5.5 em in length ~md contained a large well-circumscribed tumor (8 

x 5 x 5 em) protruding into the mesentery. Cross-section revealed a fleshy, non-whorled, soft mucoid 
and tan-colored mass with two degenerating and hemorrhagic foci. Similar metastatic nodules were 
found, one within the mesentery (5 em in diameter) and two in the omentum, one measuring 4 by 5 
by 2 em and the other slightly smaller. 

The tumors from the second surgery differed from one another. The omental and peritoneal 
nodules were similar to those tumors seen in the first surgery. The uterine nodule grossly bulged 
when cut and had a whorfing pattern and white color. The histology was typical for b~nign 
leiomyoma. 

Microscopy: 
Sections of jejunum show tumor nodules in the submucosa and extending into the serosa. 

The tumor is well circumscribed, but non-encapsulated, superlicially pushing into mucosa. 
Histologically, these nodules have the typical features of malignant gastrointestinal stromal tumor. 
They are composed of densely cellular spindle-shaped cells forming Interlacing bundles. Some 
areas have a plexiform arrangement and elsewhere there are foci of nuclear palisading. There are 
occasional loose or hypocellular areas of the neoplasm with microcystic changes and also foci of 
hemorrhage. Scattered eosinophilic stromal globules characteristic of skelnoid fibers are also seen. 
The nuclei vary from cigar shaped to plump oval ones and have small nucleoli. In some areas, the 
nuclei are more pleomorphic, hyperchromatic, and with more prominent nucleoli. Mitotic figures are 
focally abundant (>5/50 HPF). 

Immunohistochemistry showed marf<ed positivity for vlmentin, and focal positivity for smooth 
and common muscle actin and neuron specific enolase. Desmin marker was negative. 

Electron microscopy showed arrays of plump spiral tumor cells with some interdigitating cell 
membranes. In addition, small dense-core neurosecretory granules were present within the 
cytoplasm. However, leiomyocyte differentiation was not present in the ti ssues examined. 

Based on the above morphologic features, namely that of a stromal tumor with skeinoid 
fibers, and electronmicroscopy, a diagnosis of gastrointestinal autonomic nerve (GAN) tumor was 
made. 

Discussion: 
The entity now known as a GAN tumor was first described by Herrera et al. This tumor is a 

subset of the gastrointestinal stromal tumor (GISD family and is occasionally associated with 
Carney's triad. It is distinguished from GIST by the finding of EM evidence of neural differentiation, 
such as axon like structures with interdigitating cell processes, dense core neurosecretory type 
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granules, and bulbous synapse-like cytoplasmic processes. Lacking are basement membrane 
constituents, dense bodies, and pinocytotic vesicles. 

One histologically prominent light microscopic finding in GAN tumors is the presence of 
'skeinoid fibers'. These are so named because of their EM resemblance to skeins of yarn. On light 
microscopy, the stroma may show eosinophilic collections of these collagenous fibers. The 
collections are strongly PAS positive and weakly blue with trichrome. The absence of these fibers on 
histologic section does not rule out GAN. 

Immunohistochemical studies are not substantially contributory. The GAN tumors are 
generally vimentin positive, muscle specific actin negative arid desmin negative. The markers, which 
show positivity in a fraction of tumors, include S100, synaptophysin, NSE, and neurofilament. CD34, 
which has been reported to be positive in GIST (80%) has only occasional focal positivity in GAN 
lumors. It is important to note that immunohistochemical analysis in all GISTs has shown that 
different investigators and different processing techniques have yielded discrepant results. 

Clinically, GAN tumors are found in children and ad~lts, in males and females. They cannot 
usually be distinguished from GISTs, on gross or light microscopic grounds unless skeinoid fibers are 
seen. Grossly, they may be large or small, often hemorrhagic with foci of necrosis and they have 
been found in the stomach, small bowel, and peritoneum. Light microscopy reveals diverse growth 
morphologies and patterns. The cells may be spindled, plump, or epithelioid. The growth patterns 
are fascicular, palisaded, storiform, whorled or lobular. Myxoid change may or may not be present. 
Necrosis is evident microscopically, and mitoses are variable. In the past the tumors were 
considered to be more aggressive ihan the usual Gl stromal tumors and thus it was suggested that 
lhey be accurately diagnosed. However this has not been confirmed. 
In summary, GAN tumors are a subset of GIST with slight neural differentiation that can often only 
be identified ultrastructurally unless skeinoid fibers can be seen. They share the same histogenic 
and prognostic dilemmas as GISTs not otherwise specified .. 
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History: 

Case# 18: Diffus_,e hemangiomatosis of small bowel 
Courtesy ofDr. Craig Zuppan Lorna Linda UMC. 

A five month old Hispanic male presented with a history of bloody stools since birth. This was 
not accompanied by nausea and/or vomiting. The bleeding was significant enough to require 
transfusions. Flexible sigmoidoscopy and esophago-gastro-duodenoscopy were performed, the 
latter revealing hemangiomatosis of the bowel, for which he was treated with corticosteroids and 
interferon. The gastrointestinal bleeding worsened, and the patient expired. 

Autopsy report: 
Gross Pathology: 

There were extensive, relatively fine adhesions between the loops of bowel, particularly the 
small bowel. The color of the bowel externally was generally 'rather dusky and varied from pink-tan to 
gray-purple. No areas of frank hemorrhage were seen on the external surfac'e of the bowel. Opening 
of the bow_el showed extensive hemorrhage in th'e lumen, filling the colon .and most of the small 
bowel .. The ileum has a rather dusky mucosa with serpinginous granular red-brown raised regions, 
representing abnormal vascularity. The stomach and duodenum were free of blood. 
Microscopy: 

The diagnosis of hemangiomatosis of the bowel was confirmed, with extensive and diffuse 
proliferation of small blood vessels (arteries, arterioles and capilaries) in the small bowel but sparing 
the stomach and colon. This proliferation was centered in the submucosa, but also involved the 
mucosa and muscularis propria. There were no other significant autopsy findings 

It was concluded by the autopsy pathologist that the extensive nature of the 
hemangiomatosis was such that surgical resection of the entire involved area would not have been a 
viable option, as It would have required resection of the entire small bowel. A site of deep ulceration 
in the proximal jejunum was identified at autopsy, with overlying clot. This may have been a source 
for his terminal, rather massive hemorrhage. However, he could also have had diffuse oozing from 
the gastrointestinal tract contributing to his problem with hemorrhage. 
Discussion 

The classification of vascular tumors of the gastrointestinal tract is similar to that in other 
locations. The same questions exist. What exactly constitutes a neoplastic lesion, versus a 
congenital malformation, versus a reactive lesion? The following is perhaps the easiest and most 
practical approach. When the lesion is solitary, relatively well defined and 'circumscribed, but un
encapsulated, the term hemangioma is used. These lesions are most often malformations 
(congenital) or benign neoplasms. On very rare occasions these lesions are malignant i.e. 
hemangiosarcoma,. For diffuse or extensive involvement, diffuse intestinal hemangiomatosis is the 
currently accepted term. Vascular ectasia is used to describe rather ill-defined lesions, composed of 
dilated or distorted existing vessels, primarily small veins or distended capillaries, situated in the 
submucosa. Arteriovenous malformation (A-V malformation) is a term that has been used generically 
in the past for a number of lesions, primarily vascular ectasia. It is best restricted for vascular 
malformations with persistent communications between arteries and veins and involving the full 
th ickness of the bowel wall. 
The vascular lesions of the gut have also been divided into two groups, namely 
1. Those unassoc/ated with skin lesions eg: vascular ectasia, hemangiomas and 
hemangiosarcomas, and true A-V malformations and 
2. Those associated with skin lesions, eg: Osler-Rendu-Weber (hereditary hemorrhagic 
telangiectasia), blue rubber bleb nevus syndrome, and Maffucci's syndrome 

Diffuse intestinal hemangiomatosis is a rare disorder that usually presents during 
childhood, in the first two decades of life. It involves the skin, often a large area such as an entire 
extremity, soft tissue of the head and neck and the en.tire Gl tract. In the gastrointestinal tract the 
presentation is either as hemorrhage, as occurred in this case, iron deficiency anemia or rarely with 
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intussusception. The lesions have been described as either a contiguous involvement of a segment 
of bowel or as multiple discontiguous hemangiomas. The morphologic appearance of the 
hemangiomas can be that of a cavernous hemangioma, polypoid in appearance with large vascular 
spaces; or of a capillary hemangioma with masses of multiple small vessels. 

Hemangiomas are quite rare, consisting either as capillary, cavernous or mixed types. The 
~pillary hemangiomas are usually solitary, small, red spots and commonly clinically silent. In 
contrast, cavernous hemangiomas are frequently large and multiple, often forming masses that can 
present as intussusception, obstruction or volvulus as well as hemorrhage. Thrombocytopenia and 
coagulopathy (Kasabach-Merritt syndrome) has been shown to be associated with large cavernous 
llemangiomas, but may also be found in angiomatosis when there is a large volume of tumor. 

Vascular ectasia (.angiodysplasia) occurs primarily in the stomach and colon and frequently 
presents with hemorrhage. In the colon many cases appear to be associated with diverticular 
disease. Other frequent associations are cardiac disease, aortic stenosis, and renal failure, primarily 
in patients with gastric lesions. Endoscopically, they may' appear as spider-like flat lesions or as 
purplish red spots or nodules. The lesions are confined to the mucosa and submucosa and 
essentially consist of normal but distended veins: venules or capillaries. In the advanced stages 
there is extensive honeycomb capillaries surrounding the intestinal crypts. Without a knowledge of 
the clinical background and the endoscopic findings, it is difficult to differentiate the histologic 
fihdings from other vascular proliferations. 

Gastrointestinal vascular lesions have al.so been found to be associated with rare, but well 
described syndromes. The blue rubber bleb nevus syndrome, named for the typically blue lesions 
of the skin that wrinkle with pressure, only to regain their shape when the pressure is removed, is 
characterized by cavernous hemangiomas of the skin, gastrointestinal tract (primarily in the small 
intestine), and sometimes other viscera. The most common clinical presentation is anemia, 
secondary to gastrointestinal hemorrhage and the classical skin lesions. Thrombocytopenia and 
other coagulation problems often accompany this disorder, requiring removal of the gastrointestinal 
lesions. Osler-Rendu-Weber disease (hereditary hemorrhagic telangiectasia) has multiple skin and 
gastrointestinal telangiectasias. Mouth, tongue and nose are also common sites, and epistaxis is 
often the earliest form of presentation. Life-threatening upper gastrointestinal hemorrhage is not 
uncommon. Maffucci's syndrome is characterized by dyschondroplasia (multiple enchondromas) 
and multiple (usually cavernous) hemangiomas in the skin and viscera. Finally, Klippei-Trenaunay 
syndrome may rarely present with intestinal hemangiomatosis, even though this syndrome usually 
demonstrates only soft tissue and bone hypertrophy, varicosity, and cutaneous hemangiomas. 

Summary: .It is clear from the above discussion, that identifying the morphologic features, 
especially from biopsy specimens, cannot usually distinguish one vascular lesion from another. 
Thus, it is critically important to know the clinical setting and endoscopic or radiologic findings. The 
lable below gives a list of fhe vascular disorders of the gastrointestinal tract. 
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Venous varicosities 
Esophageal varices 

Vascular Malformations and Tumors of Gl Tract 

Varices elsewhere in the gastrointestinal tract 

Hemorrhoids 
Malformations 
Prima (I( 

Sporadic lesions (angiodysplasia, arteriovenous malfommtions, Dieulafoy's vascular malformation) 
Gastric antral vascular ectasia (watermelon stomach) 
Hereditary hemorrhagic telangiectasia (Oslcr-Rendu-Wcber) 
Arteriovenous malformation 
Blue rubber bleb nevus 
Lymphatieovcnous malformation 

Secondary 
Aortic valvular heart disease 
Portal hypertension 
Sclcrodcnna 
Renal failure 
Van Willcbmnd's disease 

Tumors 
Angioma and Lympha11gioma 
Angiosarcoma 
Kaposi's sarcoma 
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Case # 19: Kaposi sarcoma of small intestine 



History: 

Case# 19: Kaposi sarcoma 
Stanford/UCLA case 

A 61 year old man presented with a long standing history of hypertension and proteinuria. He 
finally developed renal failure and was placed on hemodyalysis and underwent bilateral 
nephrectomy. Pathology of the kidneys confirmed end stage renal disease secondary to 
hypertensive nephrosclerosis. Six months later the patient received a renal transplant from his 
brother and improved greatly, his electrolyte levels returning to normal, and the serum creatinine 
level falling to less than 2.0 mg/100 mi. lmmunosuppres~ive therapy included azathioprine and 
prednisone as maintenance medications, and dactinomycin. Two months later, however, the patient 
developed symptoms of peptic ulcer disease .with a drop in hematocrit Results of an upper 
gastrointestinal series indicated the presence of a posterior mid-duodenal ulcer. He began taking 
antacids, and, except for one mild rejection episode, did well for the following six months. However, 
over the next six months he developed recurrent Gl bleeding which endoscopically was considered 
to be due to recurrent peptic ulcers. Biopsies of the ulcers indicated a benign gastric ulcer with 
prominent granulation tissue. Finally, he underwent a gastrectomy and shortly afterwards went into 
acute renal failure, hepatic failure, and then died. 

Gross Pathology: 
The excised stomach revealed numerous raised hemorrhagic mucosal nodules. 

AUTOPSY FINDINGS 
The skin of both legs and feet was studded by many raised blue black nodules up to 3 em in 

cfiSmeter. Numerous intramural nodules of similar size and color were found all along the small 
intestine. Many of these projected into the lumen, were superficially ulcerated, and had adherent 
fresh thrombi. The small bowel mesentery also contained dark nodules up to 1 em. 

Microscopy: 
The microscop'1c appearance ol all lesions were similar, regardless ol organ si\e and was 

typical of Kaposi sarcoma. The lesions characteristically contain four components, vascular spaces 
often lined by endothelial cells or small clefts containing red blood cells, extravasated red cells, solid 
spindle cell areas and an inflammatory infiltrate usually composed of lymphocytes. The spindle cells 
were elongated and uniform, with oval nuclei. Mitotic figures were infrequent. There were 
microscopic foci of involvement in the liver, lungs, and the pancreas. 

Discussion: 
Kaposi sarcoma was originally encountered most frequently in elderly white males in the 

Mediterranean region and Eastern Europe. Subsequently, an aggressive and epidemic form was 
recognized amongst the Bantus in East Africa. It was regarded as a primary disease of unknown 
etiology involving the skin and subcutaneous tissue with subsequent visceral and lymph node 
involvement. Later, the disorder was found to occur in immunocompromised patients such as 
patients who had undergone transplantation (approximately 0.5% of patients) and on cyclosporine. 
With the advent of AIDS a significant number of these patients developed Kaposi sarcoma, primarily 
of the skin and Gl tract, but in some instances only the gut. 

The cause of the lesion was uncertain until the onset of AIDS. It was then felt that it was 
virus induced and probably due to either CMV or EBV. Recently however, it has been found to be 
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related to a new herpes virus namely Kaposi sarcoma associated herpes virus (KSHV or HHV8). Of 
further interest is the fact that this virus is also associated with a unique new lymphoma, named 
primary effusion lymphoma (PEL). 

In the G I tract, Kaposi sarcoma characteristically appears as red or purple nodules or plaques 
measuring on average up to 1 em in diameter. In some instances large tumors may develop. 
Diagnosis of Kaposi sarcoma can be difficult, being recognized only in about 15% of biopsies from 
the stomach and approximately in a third of sigmoid biopsies. This is because frequently the lesions 
are primarily localized in the submucosa and as a result not picked up by the mucosal biopsies. 
However, sometimes the lesions do extend into deep portion of the mucosa but may be missed 
because they may resemble granulation tissue. This is what occured in this case where the gastric 
lesions were felt to be gastric ulcers. Clues that help make a diagnosis of Kaposi sarcoma are 1) 
knowledge of the clinical setting and the endoscopic findings. 2) slit like spaces with extravasated 
red cells, 3) spindle cell proliferation with hyperchromatic nu,clei and 4) obliteration of the muscularis 
mucosae. 
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Case# 20: Gastric MALToma 
Courtesy of Dr. JR. Phillips, Saint Agnes Hospital, Fresno Ca. 

History: 
The patient was a 75 year old male who presented with a history of recurrent Gl bleeding 

with painless hematemesis and melena over a three year period. Gastric ulcers were diagnosed on 
x-ray, and he was treated medically for ulcer disease, apparently successfully with disappearance of 
the ulcers, although they did recur a number of times. Two days prior to admission, he began to 
bleed actively again. Gastrointestinal x-rays revealed a large gastric ulcer in the region of the 
incisura of the stomach. A gastric resection with a sleeve type procedure was performed. · 

Gross Pathology: 

The resected specimen consisted of a portion of stomach that measured 8 em along the 
lesser curvature and 12 em along the greater curvature. On the mucosal aspect of the greater 
curvature there was an oval raised area measuring 7.0 x 5.0 em. Within this, there were two 
separate areas of ulceration. One measured 1.5 em in length; the other 0.8 em. The r~maining 
mucosa overlying the tumor mass was somewhat thin and flattened but otherwise unremarkable. 
The cut surface had a soft and smooth texture with a shiny glistening gray appearance. The 
thickness appeared to be primarily above the thick muscular coat, elevating the mucosa from it. The 
lateral margins of the mass were fairly well defined and did not appear to be infiltrating the remaining 
stomach. 
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Microscopy: 

There is a dense lymphoid infiltrate predominantly in the submucosa but extending into the 
lower half of the mucosa in places and through to the serosa in others. The infiltrate also extends 
Into the mucosa beyond the tumor mass. In these areas there is destruction and loss of oxyntic 
glands. There is no dearcut evidence of chronic peptic ulceration. In the superficial mucosa above 
lhe tumor there is a dense plasmacytic infiltration. The main lymphoid infiltrate is composed 
predominantly of mature lymphocytes admixed with numerous lymphoid follicles. Because of this 
lhe lesion was initially diagnosed as •gastric pseudolymphoma". In some areas the lymphocytes are 
less mature, being larger with vesicular nuclei, some of which contain nucleoli and others being 
wrinkled. 

This case brings up the question of gastric lymphoid hyperplasia, "pseudolymphoma•. The 
diagnosis was based in part on the extensive number of lymphoid follicles, which in the past were 
considered typical of benign lymphoid proliferation, but •are now known to occur frequently in 
association with the MALT lymphomas. Another association was chronic peptic ulceration, which was 
not evident in this case. 

History: 

Case# 21 : Gastric lymphoma- high-grade B-cell type 
Courtesy of Dr. Shelley L.Tepper, Kaiser Hospital, San Francisco 

A 66-year-old white male gave a 2-3 month history of malodorous eructations and stomach 
pain relieved by antacids. An upper Gl series revealed a fundic ulcer. Biopsy revealed a poorty 
differentiated tumor. The patient underwent a radical total gastrectomy together with removal of the 
spleen and distal pancreas. 

Gross Pathology: 

Within the cardia was a massive fungating tumor measuring 8 x 7 em with a gigantic 
excavated ulcer crater, 6 em. in diameter. The tumor extended through the gastric wall and was 
adherent to the hilar region of the spleen. On cut section, the tumor had a uniform grey appearance. 
The spleen and pancreas were inherently normal. Lymph nodes were not enlarged. A 6 x 3 em mass 
of adipose tissue on sectioning revealed a circumscribed mass of firm, white tissue with areas of 
necrosis 

Microscopy: 
The sections from the gastric cardia reveal an undifferentiated tumor that extends through 

the entire thickness of the gastric wall into the adjacent mesenteric fat. Tumor nests are also 
p(esent in lymphatics at the periphery of the tumor. The majority of tumor cells are large and 
pleomorphic with scant cytoplasm and indistinct cell borders and contain large vesicular nuclei with 
irregular sometimes-indented borders, conta ining one or more prominent nucleoli. Mitotic activity is 
brisk and some cells are multinucleated. Some of the lymphocytes appear spindle shaped and in 
addition, some are small and atypical. In many areas the tumor cells have invoked a marked stromal 
reaction. The lymph nodes, spleen and pancreas appeared free of tumor and the uninvolved gastric 
mucosa shows severe atrophic gastritis and intestinal metaplasia. No dysplasia is present. 
Special studies: No evidence of mucin in the cytoplasm by special stains. 

Follow-up: The patient did well post-operatively, and follow-up 1-1/2 years post-gastrectomy 
revealed no evidence of residual disease. 
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Discussion of cases #20 and 21 

The gastrointestinal tract is a common site for lymphoprol iferative disorders, accounting for 
about 50% of all primary extranodal lymphomas. Although more than half of all primary arid 
secondary gastrointestinal lymphomas in the United States are of gastric origin, overall these tumors 
are relatively uncommon, representing only about 5% of all gastric tumors. However, there are 
indications that the incidence of primary gastric lymphoma is increasing. It should also be noted that 
there is marked geographic variation of the gastrointestinal lymphomas. For example, in the Middle 
East, Iran, and South Africa the incidence of intestinal lymphoma is relatively more common than 
gastric lymphoma, (in the ~ange of about 35%) because of the high incidence of immunoproliferative 
small intestinal disease (IPSID). 

Advances in immunophenotyping of gastric lymphomas (as well as other gastrointestinal 
lymphomas) have led to a better understanding of the pathqgenesis, pathology and clinical behavior 
of many of these lymphomas. For example, the low-grade B-eall gastric lymphomas possess many 
histologic similarities to normal mucosa-associated lymphoid tissue (Malt) and differ significantly 
morphologically and immunophenotypically from· primary nodal lymphomas. Gastric lymphoid 
hyperplasia (pseudolymphoma) is a controversial area. Some authorities have questioned whether 
these lesions indeed exist or in fact represent low-grade lymphomas. This problem is partially linked 
to the question of whether monoclonality can occur in lymphoid hyperplasia or whether it 
automatically denotes lymphoma. 

It has now been shown that MAL Tomas·are associated with H. pylori infection. What is even 
more fascinating are reports indicating that the low-grade MAL Tomas will regress with antibiotic 
treatment of H. pylori. In the initial report of the association, Wotherspoon et al. found that 92% of 
110 MAL Tomas were associated with H. pylori compared with 50% of control cases. Subsequent 
reports indicated that continuing H. pylori antigenic stimulus drives the tumors. The mechanism for 
the antigenic stimulus is as follows. H. Pylori stimulates T. cells, which then stimulate B-cell 
proliferations. Thus treatment of the H. pylori infection reverses this mechanism. However, at some 
stage the lymphomas undergo further genetic change becoming autonomous tumors unresponsive 
to antibiotic therapy. 

The clinical presentation, radiological and endoscopic appearances of the lymphoprollferative· 
disorders of the gut are frequently indistinguishable from those of other tumors and sometimes from 
those of ulcers arising in the same sites. Thus, the role of the pathologist is to establish the 
lymphoproliferative nature of the lesion and to determine whether it is benign or malignant. 
Establishing the benignancy or malignancy of lymphoproliferative lesions of the gut is not always 
easy, especially in biopsy materi;ll because of artifactual distortions, and insufficient tissue to 
determine the pattern or morphologic patterns, such as the presence of lymphoid follicles which can 
be present in both benign and malignant lesions. This task has however been greatly helped by 
recent advances In immunophenotyping of lymphoprollferative disorders as well as other techniques 
such as gene rearrangement. 

As a result of our better understanding of the immunophenotypic types of lymphomas, 
including the extranodal ones, as well as their molecular biology, there have been major revisions in 
their classification over the last few years. 

CLASS/FICA TION OF G/ LYMPHOMAS 

Accurate classification by histologic type is important in determining treatment protocols and 
assessing prognostic factors. Although numerous studies of gastrointestinal lymphomas have been 
reported over the years, the terminology has varied, frequently making it difficult to accurately 
compare one study with another. 

The major classifications currently used are the Working Formulation, the WHO modification 
of the Working Formulation, the Kiel classification and one proposed by Isaacson. The problem with 
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Case # 20: Gastric MAL Toma 



Case # 21: High-grade ileal lymphoma 



o I 

the Kiel classification and that of the Working Formulation, is that it was originally developed for the 
nodal lymphomas, and many gastrointestinal lymphomas, such as the low-grade lymphomas 
(MAL Tomas), the Mediterranean lymphomas (IPSID-associated lymphomas), and the enteropathy
associated T-cell lymphomas, are histologically distinctive from them, most being derived from the 
gut-associated lymphoid tissue. Because of the aforementioned problems with the previous 
classifications, Isaacson has proposed an alternative classification for gastrointestinal tumors based 
on their unique clinicopathologic features, their morphogenesis (that is derivation of many from the 
normal mucosa-associated lymphoid tissue, MALT), their histology and phenotypic findings. 

A number of principles regarding classification of gastrointestinal lymphomas have been 
generally accepted. These are: 

1. Determining whether the lymphoma is primary or secondary. 
2. Determining whether the lymphomas are of B or T-cell origin. 
3. Determining whether they are of mucosal or nodal type. 
4. Separating them into low and high grades. ' 

The classification we have adopted is a modification of Isaacson's classification, 
which we have found .to be of greatest prac.tical value and is based on the above mentioned 
principles. We have chosen to subdivide the gastrointestinal lymphomas into low and high grade 
rather than low, intermediate and high grades as in the Working Formulation, because several 
recent publications have indicated that this more accurately predicts their clinical behavior. 

Virtually all cases of gastric lymphoma with the exception of a handful of cases of T
cell lymphoma, are of B-cell derivation. The vast majority are lymphomas of Malt type, follicular 
lymphoma being very rare. Occasionally, diffuse lymphomas may mimic nodular lymphomas; for 
example, multiple lymphomatous polyposis (many of which are disseminated mantle zone 
lymphomas) usually appears as nodular aggregates throughout the gut. Also diffuse low-grade 8-cell 
lymphomas (low-grade MAL Tomas) have been reported to colonize hyperplastic lymphoid follicles 
sometimes and mimic nodular lymphoma. The majority of Intestinal lymphomas are also of B-cell 
lype although those complicating celiac disease are almost all of T-cell type. Hodgkin's and true 
histiocyt.ic lymphoma are most uncommon, most cases being examples of misdiagnosed 
immunoblastic lymphomas or the occasional Ki-1 (CD-30) lymphoma, with scattered pleomorphic 
cells containing multilobed nuclei and prominent nucleoli which resemble Reed-Sternberg cells. 
lmmunoproliferative small intestinal disease (IPSID) and associated lymphoma (considered a sub
type or MALToma by Isaacson) is a unique B-cell lymphoma or the gastrointestinal tract involving 
primarily the small intestine. Burkitt lymphoma of the gastrointestinal tract usually originates in the 
ileocecal region and is very rare in the stomach. Another lymphoproliferative disorder Is PTLD (Post 
transplant lymphoproliferative disease). This disorder is found primarily in institutions Involved in 
transplantation. A number of lymphomas are impossible to subclassify beyond their lymphoid 
derivation and are designated as unclassified. 

IMMUNOHISTOCHEMISTRY AND GENETIC ANALYSIS 

Lymphoid hyperplasia, lymphoma and poorly differentiated tumors of the gastrointestinal tract 
are sometimes difficult to distinguish from one another in hematoxylin and eosin sections, especially 
in biopsy material. If such a problem arises or is anticipated, It is Imperative to snap-freeze tissue for 
immunohistochemistry at the time of biopsy or resection and carry out flow cytometry for surface 
markers and look for gene rearrangements. Together with others we have found 
immunohistochemistry for the demonstration of immunoglobulins less reliable on formalin, Bouin's or 
85 fixed paraffin-embedded tissue than in frozen tissue. 

As previously stated, the majority of gastric lymphomas are of B-cell origin. They usually 
express surface and cytoplasmic immunoglobulin and show light chain restriction. However, surface 
immunoglobulin, which is the dominant immunoglobulin in MAL Tomas, is difficult to demonstrate in 
fonnalin-fixed tissue sections. In contrast, cytoplasmic immunoglobulin, which is strongly expressed 
in those lymphomas showing plasmacytoid differentiation, is well preserved in formal in. Most cases 
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express lgM, a few lgA but lgG is rare. An equal proportion of cases express either kappa or 
lambda light chains. Genotype analysis of the MAL Tomas using Southern blot techniques or PCR 
have confirmed the presence of both clonal heavy and light chain expression and light chain 
restriction. The latter studies can be done on formalin-fixed, paraffin-embedded tissue. The bcl-2 
oncogene is not rearranged in MAL Tomas in contrast to follicular lymphomas. However, the low
grade MAL Tomas are positive for bcl-2 protein product, suggesting that MAL Tomas may regulate 
bcl-2 gene expression differently from nodal lymphomas. 

The major differences between the low-grade gut-associated lymphomas, the nodal 
lymphomas and the chronic lymphocytic leukemias relate to CDS, CD10, CD20, CD22, CD23 and 
KB61 reactivity and bcl-2 protein. CDS and CD10 are both negative, whereas CD19, 20, 21, 22, 35 
and occasionally CDW32 (KB61) are positive in the majority of primary low-grade gastrointestinal 
lymphomas; in contrast, CDS and/or CD10 may be positive and KB61 negative in the other 
lymphomas. Frozen section tissues are necessary for ~any of the foregoing markers. If only 
paraffin sections are available, only determination of cell lineage (B versus T) and assessment of 
clonallty with light chain restriction and CD 43 expr~ssion Is usually possible. However, these studies 
in association with the morphologic features will usually help differentiate benign from malignant 
lesions. It should also be noted that many experts feel that the typical low-grade MAL Tomas are 
sufficiently distinctive morphologically that immunohistochemical studies are not necessary. 

Cytogenetic studies on MALTomas have shown abnormalities but have failed to show a 
unifying karyotypic aberration. For example, one study found certain recurring abnormalities, 
particularly trisomy 3, 7 and 12 and changes in chromosome 1, 3 and 7. A 4;18 translocation has 
also been described in cases of primary intestinal lymphoma. The majority of the primary T-cell 
gastric lymphomas are of helper/inducer type but suppressor/cytotoxic types have also been 
described. 

Electronmicroscopy is rarely if ever of value in the differential diagnosis of malignant 
lymphoma. In differentiating the various sub-types of lymphoma, electronmicroscopy is of no help 
and in the differential diagnosis of lymphoma versus undifferentiated tumors, immunohistochemical 
markers such as leukocyte common antigen, keratin, CEA, S100 are more helpful than 
electronmicroscopy. 

LOW-GRADE MUCOSAL TYPE LYMPHOMAS, B-CELL TYPE 

THE MAL TOMAS 

These tumors occur most frequently in the stomach, but on rare occasions may be found in 
the small and large bowel. Grossly, early lesions resemble mucosal ulcers. They consist of single or 
several slightly raised areas commonly associated with small erosions. As they become more 
advanced they may resemble gastric carcinomas. It should be noted, however, that in addition to 
the gross lesions, when multiple biopsies are taken there are frequently additional microscopic foci 
of tumor within the mucosa often throughout the stomach and occasionally within the duodenum and 
the esophagus. 

The characteristic morphologic features of low-grade MAL Tomas, as illustrated in case #20, 
consist of a dense, commonly heterogeneous infiltrate of lymphocytes varying from almost normal 
appearing ones to small cleaved lymphocytes, plasma cells, lymphoplasmacytoid cells sometimes 
containing Dutcher bodies, transformed large lymphocytes and monocytoid cells with abundant clear 
cytoplasm. Admixed with this infiltrate are reactive lymphoid follicles, the pathognomonic 
lymphoepithelial lesions characterized by clusters of at least three or more atypical lymphocytes 
infiltrating and destroying the foveolar or glandular epithelium, and frequently massive destruction of 
glands. Occasionally, lymphomatous cells may colonize the lymphoid follicles. Another feature 
recently described and present in case 20 is the presence of foveolar hyperplasia with signet ring 
cell proliferation, raising the question of gastric signet ring-cell carcinoma. 
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The MAL Tomas express surface and to a lesser extent cytoplasmic immunoglobulin, primarily 
lgM, which shows light-chain restriction. The lymphomatous cells are characteristically CDS, CD10 
negative but express Bcl-2 protein. However, they commonly express both CD21 and CD3S. 

LOW-GRADE NODAL-TYPE LYMPHOMAS. 

Any type of low-grade nodal-type lymphoma may occur as a primary Gl lymphoma. However, 
they are rare and are of follicular, diffuse or mixed pattern. Histologically and phenotypically they 
resemble their counterparts in lymph nodes. The nodular lymphomas may be morphologically 
indistinguishable trom MAL Tomas with follicular colonization of hyperplastic lymphoid follicles, and 
may only be differentiated by immunohistochemical marl\ers such as CDS and CD1 0. Follicular 
lymphoma must not be contused with multiple lymphomatous polyposis, which is a diffuse lymphoma 
characterized by nodular infiltrates. 

HIGH-GRADEL YMPHOMAS, B-CELL TYPE 

These are tumors occurring In adults and 9ccount for between 40 to 60% of all lymphomas. 
They are often advanced at the time of presentation and have an aggressive clinical course. In the 
USA and Europe the majority appear to develop from low-grade MAL Tomas, and only a few are 
thought to be of nodal type. In certain developing countries where IPSID is common, it is thought 
that a significant number of intestinal high-grade lymphomas are derived from IPSID. 

Grossly, high-grade lymphomas characteristically show mariled mucosal nodularity, extensive 
ulceration and destructive invasion of the muscularis propria. Lymph node involvement is common. 

Microscopically, as illustrated in case # 21 , the gut-type and nodal-type lymphomas are 
usually indistinguishable. However, not infrequently if multiple sections of mucosa are examined, 
there is evidence of low-grade MAL Toma adjacent to the high-grade tumor, characterized by the 
presence of lymphoepithelial lesions and admixed lymphoid follicles, indicative of transformation of 
loW-grade lymphomas to high-grade. The lymphomatous infiltrate is composed of sheets of large 
non-cleaved cells with large round vesicular nuclei, and many nucleoli. The immunoblastic 
lymphomas are a variant of large cell lymphomas but differ in that there is ample purple cytoplasm. 
In addition, many of these lymphomas are polymorphous and pleomorphic, often containing large 
bizarre atypical lymphocytes, some of which resemble Reed-Sternberg cells and admixed mature 
lymphocytes, plasma cells, histiocytes and sometimes eosinophils. It should also be noted that a 
number of gastric lymphomas have a mixture of small and large lymphocytes and the question arises 
how does one grade these lesions? What percentage of transformed large lymphoid cells need one 
see before one can make a diagnosis of high-grade Maltoma? To date there is no clear-cut answer 
although many authorities will call a lesion high-grade if they find a sheet of tumor composed of 
large lymphoid cells, based on the fact that the prognosis of these lesions is similar to those 
composed entirely ot the large cells. 

lmmunophenotypically, the majority of high-grade lymphomas are of 8-cell type and in one 
study it was found that the tumor cells frequently and strongly expressed the lymphocyte adhesion 
molecules CD44, CD45 and LFA-1. Monotypic cytoplasmic immunoglobulin, which is often absent in 
small lymphocytic lymphomas, was present in one third of cases. Molecular studies have suggested 
that c-myc rearrangement also may be a distinguishing feature of high-grade MALToma. 

DIFFERENTIAL DIAGNOSIS 

The major problems in diagnosis are encountered in differentiating the low-grade MAL Tomas 
from lymphoid hyperplasia and some high-grade lymphomas from poorly differentiated carcinomas. 

Histologically, low-grade malignant lymphoma is the most difficult lesion to differentiate from 
lymphoid hyperplasia; the other lymphomas are not normally difficult to differentiate because of the 
cytological atypia and frequent monomorphous nature of the lymphoid infiltrate. If the lymphoid 
Infiltrate is monomorphous, then there is usually not much of a problem in diagnosing the low-grade 
~mphomas. The major problem arises with the low-grade lymphomas that have a polymorphous 
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infiltrate consisting of mature-appearing lymphocytes, admixed plasma cells, other inflammatory cells 
and lymphoid follicles, all of which are also typical of lymphoid hyperplasia. For this reason, it is 
important to determine the selling in which the lymphoid infiltrate occurs, such as peptic ulceration, 
and also to search for other subtle histologic features which are indicative of lymphoma. For 
example although small foci of MAL Toma may resemble reactive lymphoid hyperplasia, the 
lymphoepithelial lesions and the lymphoid infiltrate should extend well beyond the lymphoid follicles. 
In addition, in low-grade lymphomas the lymphoid infiltrate is often more dense, monomorphous and 
mildly atypical (somewhat larger than normal lymphocytes and showing nuclear clefts) than in 
lymphoid hyperplasia. Dutcher bodies are more frequent and plasma cells tend to lie superficially in 
the mucosa, between the lymphoid infiltrate and the surface epithelium. Sometimes, focal nests of 
monomorphous atypical lymphocytes, consisting of small cleaved or monocytoid lymphocytes, are 
found distributed within the polymorphous Infiltrate, often adjacent to the mantle zone of the 
lymphoid follicles. Immunohistochemistry on frozen and formalin-fixed tissue has shown these 
lymphoid aggregates to be monotypic 8-cells and also shoW evidence of gene rearrangement. Other 
helpful features Indicative of lymphoma are the massive substitution of the gastric glands by 
lymphoma and the presence of prominent lymphoepithelial lesions. On rare occasions, 
lymphoepithelial lesions have been reported in lymphoid hyperplasia. However, these are very 
sparse usually consisting of small collections of lymphocytes, characteristically similar to mature 
intraepithelial lymphocytes, and do not cause epithelial destruction. Furthermore, in lymphoma the 
lymphoepitheliallesions are CD20 positive in contrast to lymphoid hyperplasia in which lymphocytes 
are usually T cells. 

Should immunocytochemistry be done to make a definitive diagnosis? According to Or. 
Isaacson, one of the leading authorities in this field, and it is also my experience, histology is still the 
Gold Standard for the diagnosis of low-grade MAL Tomas. lg light chain restriction can be helpful in 
confirming the diagnosis. However, PCR to date is not reliable. 

Large cell lymphoma, poorly-differentiated carcinoma and undifferentiated tumors of the 
stomach can on occasion be almost indistinguishable from one another. Obviously, it is important to 
differentiate between them because treatment protocols and prognosis are different. Multiple 
sections (taken especially from the margins of the tumor) should be examined for evidence of 
glandular differentiation and stained with diastase PAS for mucin production. In the last few years, 
the problem of differentiating lymphoma from other malignancies has been almost eliminated by the 
immunohistochemical demonstration of keratins and carcinoembryonic antigen in the case of 
carcinoma, S100 in the case of metastatic malignant melanoma and common leukocyte antigen in 
lymphoma. Rarely, tumors may show aberrant markers that may cause diagnostic confusion. 
Medullary carcinoma of the stomach can sometimes be confused with large cell lymphoma because 
of the dense admixture of lymphocytes and plasma cells, which may overshadow the carcinoma. 
Mucin stains and the demonstration of epithelial cell markers, such as keratin and carcinoembryonic 
antigen, help to differentiate these two tumors. 

Differentiating between the various sub-types of lymphoma depends in many instances on 
their characteristic cytology as described under histologic sub-types. In addition, the 
immunophenotypic characteristics of the various sub-types are also very helpful. The rare cases of 
multiple lymphomatous polyposis need to be distinguished from diffuse nodular lymphoid 
hyperplasia. This distinction can usually be made easily on careful histological examination, since 
the nodules in nodular lymphoid hyperplasia are small, largely confined to the lamina propria, and 
often contain prominent reactive germinal centers, whereas multiple lymphomatous polyposis is 
monomorphous. However, some cases may have the typical mantle zone pattern with residual 
germinal centers. In these cases, careful examination of the mantle-zone region is important and if • 
frozen tissue is available, it can be shown to be monotypic. 
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WORK-UP OF GASTRIC LYMPHOMAS. 

Clinical evaluation. 

Prognosis of gastric lymphomas is related to histologic type and the stage of the disease at 
the time of diagnosis. Consequently, a proper staging procedure should be undertaken to determine 
whether the lymphoma is localized to the stomach or secondarily involved in disseminated nodal 
<ftSease. Thus, the clinical workup of these patients should include a careful physical examination for 
peripheral adenopathy and hepatosplenomegaly, CT scanning for abdominal, retroperitoneal and 
mediastinal adenopathy and bone marrow aspiration. Endoscopic ultrasound is a newly introduced 
procedure for the staging of esophageal and gastric tumors. Preliminary studies suggest it is more 
accurate in local staging of lymphomas than CT scanning particularly in assessing the depth of 
intramural invasion and extension into surrounding gastric structures. 

Endoscopic biopsy. 

Providing the biopsy is adequate in size, not crushed, and not from a deeply ulcerated area, 
a definite or presumptive diagnosis of malignant lymphoma can be made by endoscopic biopsy in 
lhe majority of cases. One exception is the rare case of low-grade small lymphocytic lymphoma 
where differentiation from gastritis and lymphoid hyperplasia may be difficult. Problems arise if 
biopsies are small, crushed, or suboptimally fixed. Difficulty in interpretation may also occur in those 
biopsies showing necrosis and a mixed inflammatory infiltrate, since these findings may be seen in 
superficial biopsies of ulcerated lymphomas and in those gastric lymphoid hyperplasias which are 
associated with peptic ulceration. In those cases in which the biopsy is non-diagnostic, it is important 
lo repeat the biopsies from multiple sites. In order to minimize crush artifact the endoscopist should 
be encouraged to use one of the larger endoscopes which contain a larger diameter channel 
capable of taking a large cup, as they yield superior specimens subject to much less distortion. 
Finally, in problematic cases, marker studies such as, immunohistochemistry, flow cytometry with or 
without frozen section and gene rearrangement studies may be diagnostic. 

SPREAD OF DISEASE 

Low-grade gastric lymphomas are slow growing, remain localized to the stomach for long 
periods and in general have a low incidence of extra-intestinal spread. However, in a recent study 
from Spain it was found that a fair number of low-grade MAL Tomas already had spread to the bone 
marrow. This needs to be confirmed because in the past it was felt that bone marrow spread in 
MAL Tomas was unusual. Recurrence depends upon the stage of disease and has been reported to 
occur up to 14 years following treatment. When it does occur, it involves the previous primary site, 
regional lymph nodes, other parts of the gastrointestinal tract. or occasionally Waldeyer's ring in 
about half the cases. The remainder develop generalized disease with involvement of the bone
marrow, liver, peripheral lymph nodes and other viscera. 

High-grade lymphomas are aggressive and spread beyond the stomach in about 40 to 60% 
of cases. There is frequenUy local extension of tumor to adjacent soft tissues and involvement of 
draining lymph nodes, such as the perigastric and para-aortic nodes. Involvement of other abdominal 
viscera may afso occur. Extra-abdominal spread occurs in up to . 50% of cases, involving most 
commonly the peripheral lymph nodes, lung, brain and meninges. However, few organs are spared. 
The majority of relapses occur within one year of diagnosis and this is an ominous sign, since most 
paUents die within one year of relapse. 

MANAGEMENT 

The treatment of choice for primary gastric lymphoma remains to be determined. The most 
exciting development in the treatment of low-grade lymphomas are the current preliminary reports of 
tumor remission following the eradication of H. pylori. Thus controlled studies and long term follow-
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up will be necessary to determine whether these initial findings hold up, which type of lymphomas 
will respond to this treatment and whether the remissions are temporary or long term. 

In the past, most studies indicated that for localized disease; surgery was the primary mode 
of treatment. Furthermore, some studies found that radiotherapy and adjuvant chemotherapy 
produced no benefit in survival. However, more recent studies have reported that patients treated 
with surgery and post-operatiye radiotherapy and/or chemotherapy did significantly better than those 
treated with surgery only, especially when the lymphoma involved the serosa and lymph nodes. A 
few studies have shown that both early and aggressive gastric lymphomas when treated with 
chemotherapy, radiotherapy or a combination of both do as well as patients treated with surgery 
alone. It was also found that the feared complications of radiotherapy and chemotherapy, such as 
bleeding and perforation, did not occur. 

OTHER GASTROINTESTINAL L!YMPHOMAS 

AIDS-AS SOCIA TED LYMPHOMA 

Lymphomas are the second most common neoplasms in AIDS patients, occurring most 
frequently in the gastrointestinal tract About half the latter patients have gastric involvement 
followed by colon, ileum, esophagus and duodenum. In advanced. stages patients often developed 
peripheral lymphadenopathy, cachexia and hepatosplenomegaly. Clinically, the prognosis of these 
lymphomas is poor with all therapies and in one study no different from that for the controls (Mean 
survival being 3.6 months) 

Histologically, the majority of AIDS-asse>ciated lymphomas are composed of either large-cell 
or immunoblastic lymphomas or BurRitt-like lymphoma, and almost all are of B-cell phenotype. 

POST-TRANSPLANT L YMPHOPROLIFERA TIVE DISORDERS (PTLD) 

Post-transplant lymphoproliferative disorder (PTLD) is a term used to describe a family of 
tumors that may arise in organ ·allograft recipients and is one of the most dreaded complications of 
orthotopic transplantation. The incidence varies depending on the type of transplant, being about 
1 o/o in renal transplants, about 2 to 3o/o in liver and heart transplants, and 5o/o in heart/lung 
transplants. It is rare in bone marrow transplants. The gastrointestinal tract is one of the common 
sites of e~tranodal involvemel'lt of PTLD. 

These disorders can occur as early as 4 or 6 weeks post-transplantation but usually develop 
within six months of transplantation. There appears to be a relationship between PTLD and 
increased immtJnosuppression for rejection episodes, the typical scenario being that of a transplant 
patient who suffers a rejection episode which either does not respond to steroids or rapidly relapses 
after tapering the steroids. Treatment with one or two courses of OKT3 or anti-lymphocyte globulin is 
then necessar)i. Shortly thereafter the patient develops PTLD.i There is also evidence of a close 
association of active EBV infection, either primary or by r.eactivation in almost all patients. EBV 
Genomic DNA can be detected in up to 1 OOo/o of patients depending on the sensitivity of the 
methods used. T lymphocytes play a central role in the coordinated host response to EBV-induced 
B cell proliferation and interference with this control in the allograft recipient is thought to be an 
Important factor in producing an environment suitable for the development of PTLD. 

Clinically, PTLD presents either as a fulminant rapidly progressive polyclonal disease, 
characterized by a combination of peripheral lymphadenopathy, severe metabolic acidosis, organ 
failure or allograft dysfunction, or as lymphadenopathy whfch resembles infectious mononucleosis, 
or more commonly as a tumor composed of polyclonal or clonal lymphoid infiltrates. · 

Pathology. 
Grossly, PTLD presents either as a tumorous mass or as an infiltrative lesion 

indistinguishable from usual lymphomas. Histologically, they are characterized by a dense 
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Inflammatory infiltrate, with a histologic spectrum ranging from that commonly found in infectious 
mononucleosis, to that of lymphoma, which may be associated with extensive necrosis. The 
Inflammatory infiltrate is either polymorphous or monomorphous. The former consisting of an 
admixture of lymphocytes which may be small and mature, small and large cleaved and/or non
cleaved cells, as well as immunoblasts, plasma and plasmacytoid cells. The monomorphous variant 
consists primarily of atypical lymphocytes, which may also show extensive necrosis. 

Almost all cases of PTLD are of B-cell origin, and can be either monoclonal or polyclonal. 
Unfortunately, analysis of clonality cannot be used to reliably predict the behavior in individual 
patients, since cases of polymorphous polyclonal proliferations developing shortly after 
transplantation, often have a fulminant and fatal course. 

Reduction of Immunosuppression is the primary treatment of choice, although as stated 
above, some tumors are unresponsive to this regimen. This therapy is usually coupled with the 
administration of Acyclovir and antilymphoma chemotherapy is utilized at most centers only in cases 
ilwhich there is tumor progression despite a reduction of im'munosuppression. 

In conclusion, Gl lymphomas can be primary or secondary, of B or T-.cell type and either high or low 
grade. In this country, the majority are MAL Tomas, which are found predominantly in the stomach. 
The pathogenesis of MAL Tomas is related to H. pylori infection and the low-grade lesions appear to 
respond to eradication of the organisms. However, reports are now appearing describing relapse of 
MALT lymphomas after antibiotic treatment. The differential diagnosis of low-grade lesions is 
primarily lymphoid hyperplasia associated with peptic ulceration and chronic gastritis and of high
grade undifferentiated carcinomas. Management of the lymphomas involves determining the extent 
of the tumor. 

In the small bowel, there are a variety of rather uncommon lymphoproliferative lesions such 
as IPSID, found predominantly in developing countries, nodal type lymphomas, Burkitt's lymphoma, 
mulliple lymphomatous polyposis and T-cell lymphoma associated with celiac sprue. Two additional 
lymphomas are being recognized in the last few years and they are AIDS-associated lymphomas 
and PTLD. 
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CLASSIFICATION OF LYMPHOPROLIFERATIVE DISORDERS 
B-CELL 

~ 
~a· 
and a-chain disease" 

nean lymphoma) 
ytoma 

e lymphomatous 
is (MLP)/Mantle-<:ell 

Working Formulation 
Equivalent 

Small lymphocytic, 
plasmacytoid 

types (primary or Follicular or Diffuse. small 
follicular center cell cleaved or mixed 

or seconda 
use large cell or 
lastic lymphoma 

and Burkitt type 
eo us 
sociated lymphoma 
splant 
proliferative disorder 

Enteropathy associated 
Non-enteropathy associated 

Diffuse large cell and 
immunoblastic 

Mediterranean lymphoma 

Diffuse large cell and 
immunoblastic 

Burkitt and Burkitt type 

T-CELL 

Updated Kiel 
Classification Equivalent 

Low-grade lymphoma 
of MALT 

a.-chain disease 
lmmunoc.ytoma 

Centoblastic/centrocytic 
Centrocytic with MLP 

Centroblastic (classical, 
polymorphic, centrocytoid, 
multilobulated) 

Burkitt and Burkitt type 

Angiocentric lymphoproliferative lesion (Lymphomatoid granulomatosis) 
Mycosis Fugoides 

HODGKINS DISEASE 

MISCELLANEOUS 
Anaplastic large cell lymphoma, Ki-1 lymphoma. (B or T-een type lymphoma) 
Composite lymphoma 

mixed type lymphoma 
carcinoma/lymphoma 

Leukemic involvement of the Gl tract. 
Unclassified lymphoma 

'MALT: Mucosa associated lymphoid tissue 
" IPSIO immunoproliferative small intestinal disease Mediterranean lymphoma and a-chain disease 
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CALIFORNIA TUMOR TISSUE REGISTRY 

TUMORS OF THE GASTROINTESTINAL TRACT 

Legends 

Case# 

3. Barrett's esophagus with dysplasia and early cancj!r 
a: Low-power view of full thickness section of esophagus. 
b: High-power view of intramucosal gastric s;ancer. 

4. Ulcerative colitis with mucinous carcinoma 
a: Low-power view of full thickness section of colon. 
b: medium-power view of mucosa and superficial submucosa to show dysplasia and 
cancer. 

5. Early gastric cancer 
a: Low-power view of full thickness section of stomach. 
b: Low-power vieW of mucosa and submucosa. 
c: High-power view of gastric mucosa to show undifferentiated tumor. 
d: High-power view of gastric mucosa to show neoplastic glands. 

4. Diffuse gastric cancer (linitis plastica) 
a: Low-power view of full thickness section of stomach. 
b: Low-power view of mucosa and submucosa to show inflammation and signet ring-cell 

proliferation. 
c: High-power view of submucosal undifferentiated tumor infiltrate. 
d: High-power view of mucosal signet-ring cell infiltrate. 

5. Anaplastic adenocarcinoma of the stomach 
a: Low-power view of full thickness section of stomach. 
b: High-power view of undifferentiated tumor.. 

6. Choriocarcinoma of the stomach 
a: Low-power view showing the infiltrating hemorrhagic tumor 
b: High-pwer view of syncitiotrophoblasts. 
c High-power view of adenocarcinomatous component. 

7. Cloacogenic carcinoma of the stomach . 
a: Low-power. view of ano-rectal region to show site .of tumor. 
b: High-power view of basaroid tumor pattern. 
c: High-power view of cribriform pattern and extracellular mucin. 

8. Peutz-Jegher polyp of the colon 
a: Scanning view of bosselated polyp. 
b: Low-power view showing proliferation of muscularis mucosae surrounding normal 

appearing glands 
9. Adenomatous polyp with misplaced epithelium 

a: Scanning-power view of adenomatous polyp showing glandular extension through the 
muscularis mucosae Into the center of the polyp head. 

b: High-power view to show pseudoinvasion of adenomatous glands into the head of the 
polyp. Note that the glands are surrounded by lamina propria with recent and old 
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hemorrhage. 

10. Mucinous cystadenocarcinoma of the appendix 
a: Scan-power view of appendix and adjacent cecum. Note the extension of the mucinous 

tumor through the muscle coat. 
b. Low-power view of full thickness section showing mucosal component and mucinous 

carcinomatous infiltrate 
c. tubular and villous adenomatous lining of the mucosa 
d. High-power view of the infiltrating carcinomatous component. 

11. Gastric carcinoid 
a; Low-power view of tumor showing nests of tumor cells extending intothe serosa. 
b &c: Medium and high-power view of the tumor nests with a gland like pattern. 

The tumor 
cells are typical of carcinoid tumors, being small, uniform and round with scant ill
defined borders. The nuclei are darkly sraining with finely stippled chromatin. 

12. Redal carcinoid, poorly differentiated type. 
a: Low-power view of mucosa showing the lower portion of the intestinal crypts 
surrounded by the diffusely infiltrative tumor. 
b: High-power view of the tumor showing a rather spindly neoplasm with ill-defined cell 
margins and vesicular oval nuclei containing prominent nucleoli. 

13. Glomus tumor of stomach 

a: Scanning-power ''iew of the tumor situated in the deeper Jloo·tion of stomach. 
b: High-power view showing au organoid pnttem with 11romincnt SJoaces. The tumor 

consists of sheets of uniform round cells with scant cytOJIIasm & monotonous nuclei. 

1.4. Pneumatosis cystoidcs intcstinale 
a: Resected specimen with smooth mucosal nodules and subepithelial hemorrhagic foci. 
b: Low-power view showing submucosal cysts. 
c: High-power view of a cystic space filled with numerous giant cells. 

IS. Inflammatory fibroid polyp of stomach 
a: Scanning-power view of a pedunculated polyp 
b: Low-power view showing a submucosal stromal infiltrate. 
c: View of submucosal infiltrate showing the three components of the tumor namely 

myxoid, spindle cells, capillary proliferation and an inflammatory component. 
d: High-power view to show the inflammatory cells ana a capillary. 

16. Gastric stromal tumor (Camey's triad) 
a: Low-power view showing a uniform stromal tumor with a focus of necrosis. 
b: Low-power view of a rather bland stromal infiltrate. 
c: An area of tumor with an epithelioid pattern. 
d: High-power view of an area containing enlarged atypical hyperchromatic nuclei and 

multinucleated cells. 
e: Chondroma of the lung remove from the patient at age 18. 

17. GAN tumor of small intestine 
a:Low-power view showing a stromal tumor with a central acellular area. 
b: High-power view of a rather high-grade stromal tumor. 
c: High-power view of rather pale eosinophilic cellular globules characteristic of skeinoid 
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fibers. (PAS stain). 
d: EM picture to demonstrate small dense-core neurosecretory granules present within 

the cytoplasm. 

18. Diffuse hemangiomatosis of small bowel 
a: Low-power of small intestine showing extensive submucosal vascular proliferation. 
b: High-power view of vessels consisting primarily of small arteries, arterioles and 

capillaries. 

19. Kaposi sarcoma 
a: Gross.apppearance of mucosa revealing numerous raised hemorrhagic nodules. 
b & c: Scanning-power vie"Y of the hemorrhagic nodules. 
d: High-power view of the tumor composed of spindl~ cells surrounded by extravasated 
red cells. 

20. Gastric MALToma 
a:. Low-power view of mucosa and submucosa showing a dense lymphoid 

infiltrate and prominent lymphoid follicles. 
b: Low-power view of mucosa showing a diffuse dense monomorphic lymphoid infiltrate. 
c: Mucosa and submucosa showing a d~nse lymphoid infiltrate, a lymphoid follicle and 

loss of gastric glands. 
d: High-power view of lymphoid infiltrate. 
e: Lymphoepitheliallesions. 

21. High grade lymphoma of the small intestine 
a: Scanning view of small intestine showing a diffuse transmural lymphoid infiltrate. 
b: Low-power view of lymphoid infiitrate extending to the serosa and within a lymphatic 

vessel. 
d: High-power view of lymphoid infiltrate. 
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