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Summary. The histology and immunohistology of twenty-seven malignant 
non-Hodgkin's lymphomas Of the intestinal tract were studied. Nine of these 
cases were in the small intestine, ten in the ileocaecal region, two in the 
appendix and four in the large intestine. In one case, several locations in 
the gastrointestinal tract were involved. The so-called Kiel-Classification 
was applied. We have found thirteen lymphomas with low grade (lympho- 
cytic, lymphoplasmacytic, centrocytic, centroblastic/centrocytic) and fourteen 
with high grade of malignancy (centroblastic, lymphoblastic, immunoblastic). 
For most of tile lymphoplasmacytic and immunoblastic lymphomata a mono- 
clona! paff~fn of intracellular immunoglobulin (IgM/kappa) was identified 
by the imNunoperoxidase method. Tumour cells of lymphocytic, centrocytic, 
centroblastic/centrocytic, centmblastic and lymphoblastic lymphomas were 
alwgys Ig:fiegative. The immunoperoxidase technique helped considerably 
in distinguishing between (monoclonal) malignant lymphomas and (polyclon- 
ai) lympho-or  immunoproliferative processes. 

Six out of twenty-seven malignant lymphomas had developed from im- 
murig-inflammatory diseases of the gut. Four of these were complications 
of coeliac disease. One had developed from a "malabsorptive" dermatitis 
herpetiformis Duhring, and one from a complication of a long-standing 
ulcerative 'colitis. In two patients with coeliac sprue and "malabsorptive" 
dermatitis herpetiformis Duhring respectively the ulcerating small intestinal 
lymphomas were initially misinterpreted as "benigne ulcerative non-granulo- 
matous jejunitis". The evidence from the literature summarized suggests 
strongly that the benign non-granulomatous jejunoileitis, lymphomatous 
ulcer, intestinal "pseudolymphoma" and malignant lymphoma, when asso- 
ciated with villous atrophy of adjacent mucosa and malabsorption symptoms, 
are all one condition, namely, malignant lymphoma. 
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Introduction 

The gastrointestinal tract is often afflicted by malignant lymphomas. Further- 
more, it is the most frequent location of primary extranodal lymphomas (Dawson 
et al. 1961; Nasr et al. 1970; Freeman et al. 1972; Henry and Farrer-Brown 
1977; Najman et al. 1977; Lewin et al. 1976, 1978; A1-Saleem et al. 1979; Isaac- 
son et al. 1979). 

Experimental investigations (Review: Osserman 1978; Haeney et al. 1979) 
and clinical observations have shown that patients with primary immunodefi- 
ciency syndromes and immunoinflammatory diseases ("immuno-proliferative 
reactions"; Damashek 1966) have a tendency to develop malignant, especially 
lymphoreticular neoplasms (Kersey et al. 1973a, b; Hess et al. 1975; Friedman 
and Fialkow 1976; Lennert et al. 1979). The following diseases and immuno- 
inflammatory reactions occurring in and affecting the intestinal tract predispose 
to the development of lymphomas: Mediterranean type of lymphoma or alpha- 
chain disease (Ramot and Hulu 1975; Lewin et al. 1976; Galian et al. 1977; 
Haghighi et al. 1978; Nassar et al. 1978; Doe 1979), selective IgA deficiency 
(Eidelman 1976; Ross and Asquith 1979), common variable (late-onset) hypogam- 
maglobulinaemia (Waldmann et al. 1972; Huizenga and Hermans 1972; Ament 
et al. 1973; Ament 1975; Hermans et al. 1976; Webster 1976), coeIiac disease 
(Harris et al. 1967; Stockes and Holmes 1974; Holmes et al. 1976; Nisard et al. 
1976; Freeman et al. 1977; Brandt et al. 1978; Isaacson and Wright 1978b, 
c; Cooper et al. 1978; Asquith and Haeney 1979), the so-called "'malabsorptive " 
dermatitis herpetiformis Duhring (Alexander 1975; Gebbers et al. 1977; Freeman 
et al. 1977; Otto et al. 1979), Crohn's disease (Lee et al. 1977; Collins 1977), 
and ulcerative colitis (Sherlock et al. 1970; Nugent et al. 1972; Wagon-Feld 
et al. 1977; Otto et al. 1978). 

Of the numerous hypotheses concerning the formal path ogenesis of intestinal 
lymphomas that of persistent antigen exposure is the only one considered here 
(Dutz et al. 1971 ; Schwartz 1972; Friedman and Fialkow 1976; Salomon 1978). 

The original location of the immuno-inflammatory reaction is the local 
lympho-reticular tissue of the gut, the so-called "gut-associated lymphoid tissue". 
It should be kept in mind that the development and function of the intestinal 
lymphoid tissue is due to a permanent, but controlled stimulation by antigens 
(Porter and Knight 1977; Ruchti et al. 1980). The inner surface of the gut 
can be characterized as an immuno-biological marginal surface. Frequently 
a disturbance or break-down of gut-associated immuno-biological regulation 
causes a persistent over-stimulation of the local immune system. An immuno- 
proliferative disease will develop a plasma cell dyscrasia (Osserman 1978), with 
the tendency for malignant transformation ("hyperplasiogenic neoplasia"). 

In the present study, twenty-seven intestinal non-Hodgkin's lymphomas are 
described. Six of them arose from long standing gluten-sensitive enteropathies, 
Duhring's disease, and from ulcerative colitis. Special emphasis has been laid 
on the discussion of differential and early diagnostic aspects. 
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Table 1. Locations of 27 malignant 
non-Hodgkin's lymphomas 
of the intestinal tract 

Small bowel, jejunum 5 
Small bowel, ileium 4 ] 
Terminal ileum and coecum 3 
Caecum 3 
Caecum and vermiform appendix 4 
Vermiform appendix 2 
Ascending colon 2 
Sigmoid colon 2 
Stomach, small intestine and colon 1 

I4 

Material and Methods 

Between 1974 and 1979 twenty-seven cases of primary intestinal non-Hodgkin's lymphomas were 
investigated. Only one case had been diagnosed preoperatively. The following diagnoses had 
prompted operation: bleeding ileocaecal tuberculosis, ileocaecal obstruction (Crohn's disease or 
carcinoma), Crohn's disease and appendicitis. In a fourty-one year old patient with a twenty year 
history of dermatitis herpetiformis Duhring, a malignant lymphoma located in the upper jejunum 
was first revealed at the postmortem examination (cf, Gebbers et al. 1977), In four patients who were 
known to suffer from coeliac disease, a tumour of the small intestine (lymphoma or sarcoma) had been 
suspected for many years after X-ray examination. One of these cases had  undergone an emergency 
laparotomy for symptoms of an acute abdomen (due to perforation of the small intestine). Another 
fourty-year old male patient with a fourteen year history of ulcerative colitis had first undergone 
proctocolectomy because of a histologically verified carcinoma of the rectum. Complete histological 
investigation of the resected specimen revealed a coexistent malignant lymphoma in the upper sigmoid 
colon (cf. Otto et al. 1978). 

The localization of the malignant lymphomas are listed in Table 1. The salient clinical data 
of the twenty-seven cases included in this report are summarized in Table 2. 

Imprints were prepared from the resection specimens and stained by Pappenheim, PAS, alkaline 
and acid phosphatase (Lillie 1965). Subsequently the resected specimens were fixed in Bouin's 
solution for 4 to 6 h at room temperature. Paraffin wax specimens were cut at 4-6 gm and stained 
with haematoxylin and eosin, PAS, Giemsa and Gomori. Activity of alpha-naphthyl acetate esterase 
(Knowles and Holck 1978) was also demonstrated. 

lmmunohistochemistry 

Immunoglobulins (all classes of heavy and light chains) and muraminidase (lysozyme) were demon- 
strated specifically by a modified immunoperoxidase sandwich method (peroxidase-antiperoxidase 
technique) described by Taylor and Mason (1974) using commercially obtained rabbit anti-human 
immunoglobulin antisera on serial sections 4-6 gm thick in each case. Details of the method have 
been described elsewhere (Gebbers and Otto 1978). In addition, control sections using normal 
rabbit serum or rabbit anti-human thyreoglobulin in place of the specific anti-human sera were 
included with each immunoperoxidase run and were uniformly negative. 

IgA-, IgG-, and IgM-antisera as well as kappa- and lambda-antisera were obtained from 
Nordic Immunological Laboratories b.v., Tilburg, Netherlands, lysozyme from Medac, Hamburg, 
and the PAP immune complex was from Dakopatts A/S of Copenhagen. 

For the quantitation of the plasma cell reaction, systematic counts of labelled immunocytes 
were made based on the method described by Brandtzaeg et al. (1974) in individually defined 
'~ mucosal tissue units" constituting a 6 gm thick and 500 gm wide block of tissue, including the 
mucosa at full height from the muscularis mucosae. 

Results 

T h e  c l a s s i f i c a t i o n  o f  t h e  t w e n t y - s e v e n  m a l i g n a n t  n o n - H o d g k i n ' s  l y m p h o m a s  

in  t h e  i n t e s t i n a l  t r a c t  is s h o w n  in  T a b l e  3. T h i r t e e n  l y m p h o m a s  w e r e  o f  l o w - g r a d e  

m a l i g n a n c y  a n d  f o u r t e e n  h i g h  g rade .  I n  Fig .  1 t h e  a g e c o r r e l a t e d  i n c i d e n c e  r a t e s  
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Table 2. Summary of clinical features 

H.F. Otto et al. 

Case Age Sex Duration Symptoms Clinical 
of diagnosis 
symptoms 

Lymph 
nod 

Histological 
diagnosis 

Outcome 

10 

11 

12 

13 

14 

15 

69 M 

39 M 

61 F 

73 F 

67 M 

72 M 

61 F 

69 M 

51 F 

22 M 

70 F 

62 F 

64 M 

81 F 

40 M 

16 7 M 

9 mo Abdominal pain Carcinoma? 
caecal 
obstruction 

5 mo Abdominal pain Carcinoma? 
diarrhoea 
bleeding 

11 mo Abdominal pain ?, Explorative 
weight loss laparotomy 
intestinal 
obstruction 

2 yr Abdominal pain Ileocoecal + 
bleeding tuberculosis ? 

1 yr Abdominal pain Carcinoma? - 

3 yr 

9too 

7mo 

3 yr 

few days 

few wk 

2 yr 

9 mo 

few days 

14 yr 

few days 

Weight loss 
bleeding 

Abdominal pain 

Abdominal pain 

Abdominal pain 
weight loss 

Carcinoma ? 

?, Explorative - 
laparotomy 

Carcinoma + 

?, Small + 
intestinal 
obstruction 

Acute abdomen + 
perforation 

Acute abdomen - 
carcinoma ? 

Abdominal pain 
acute abdomen 

Abdominal pain 
bleeding 
acute abdomen 

Abdominal pain 
weight loss 
bleeding 

Abdominal pain ?, + 
Explorative 
laparotomy 

Abdominal pain Carcinoma + 
acute abdomen 

Abdominal pain Ulcerative colitis, - 
bleeding carcinoma 

Carcinoma ? + 

Abdominal pain Appendicitis + 

L., lymphocytic 

Immunocytoma 

Immunocytoma 

Immunocytoma 

Immunocytoma 

Immunocytoma 

lmmunocytoma 

lmmunocytoma 

L., centrocytic 

L., centrocytic 

L., centroblastic/ 
centrocytic 

L., centroblastic/ 
centrocytic 

L., centroblastic/ 
centrocytic 

L., centroblastic 

Ulcerative colitis 
colitis-carcinoma 
L., lymphoblastic 

L., lymphoblastic 

Alive, 2 yr 
chemotherapy 

Alive, 1 yr 
chemotherapy 

Lost to follow-up 

Lost to follow-up 

Alive, 4 yr 
chemotherapy 

Alive, 3 yr 
�9 chemotherapy 

Lost to fllow-up 

Lost to follow-up 

Lost to follow-up 

Died, peritonitis 

Died, peritonitis 

Alive, 1 yr 

Lost to follow-up 

Died after 
operation 

Alive, 3 yr 
chemotherapy 

Died 10 wk after 
operation with 
recurrence (ileum, 
mesenterium) 
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Case Age Sex Duration Symptoms 
of 
symptoms 

Clinical 
diagnosis 

Lymph Histological 
nod diagnosis 

Outcome 

17 

18 

5 M few wk Abdominal pain 
bleeding 

12 M few wk Abdominal pain 
malabsorption 

19 62 F 9mo 

20 11 M few wk 

21 7 M few wk 

22 8 M few days 

23 41 M 20 yr 

Abdominal pain 
weight loss 
malabsorption 

Abdominal pain 

Abdominal pain 

Abdominal pain 

Abdominal pain 
bleeding 
malabsorption 

24 27 F sever, yr Abdominal pain 
steatorrhoea 

25 34 F sever, yr Malabsorption 
weight loss 

26 41 M sever, yr Abdominal pain 
weight loss 
malabsorption 

27 33 M sever, yr Malabsorption 
weight loss 
acute abdomen 

Ileocaecal 
tuberculosis ? 

Ileocoecal 
obstruction, 
yersinia 
infect. ? 

Lymphoma 

Appendicitis 

Appendicitis 

Appendicitis 

Gastric ulcer 
Crohn's disease 
lymphomat. 
ulcerat. 
dermatitis 

Coeliac sprue 

Coeliac sprue 

Coeliac sprue 

-t- L., lymphoblastic 

+ L., lymphoblastic 

+ L., lymphoblastic 

+ L., lymphoblastic 

- L., lymphoblastic 

+ L., lymphoblastic 

+ L., immunoblastic 

Died 7 mo after 
operation with 
recurrence 
(diffuse) 

Lost to follow-up 

Died l0 mo after 
operation and 
chemotherapy 

Lost to follow-up 

Alive, 1 yr 
chemotherapy 

Died few wk after 
operation with 
recurrence 

Died 

+ L., immunoblastic Died 1 yr after 
chemotherapy 

- L., immunoblastic Alive, 2 yr 
chemotherapy 

- L., immunoblastic Alive, I yr 
chemotherapy 

Coeliac sprue - L., immunoblastic Alive, 2 yr 
chemotherapy 

Table 3. Classification of 27 malignant 
non-Hodgkin's lymphomas (M.L.) 
of the intestinal tract, Kid Classification 

M.L., low grade of malignancy 
Lymphocytic 
Lympho-plasmacytic (Immunocytoma) 
Centrocytic 
Centroblastic/centrocytic 

M.L., .high grade of malignancy 
Centroblastic 
Lymphoblastic 
Immunoblastic 

13 

1 
7 
2 
3 

14 

1 
8 
5 
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n 

111 of [ ]  M.L,highj" malignancy 

1-14 

I 
I 

i 

N ~ d  D.h.D. 
~ N  C.D. %:, !~!~ [,~s.~! ._......_ 

15-44 45-N >60 YEARS 
Fig. 1. Age-correlated incidence of 27 non-Hodgkin's lymphomas (M.L.) of the intestinal tract. 
U.C. lymphoma associated with ulcerative colitis, D,h,D. dermatitis herpetiformis Duhring, C.D. 
coeliac disease. Cases observed in the Institute of Pathology, University of Hamburg (1974-1979) 

Table 4. Recent classifications of gastrointestinal lymphomas (cf. Isaacson et al. 1979) 

Plasmacytic Lymphocyte Histiocytic Histiocytic Others 
derived (Isaacson) (Rappaport) 

Henry and Farrer-Brown (1977) 39% 55% - 3% 3% 
Middlesex and Westminster 
Hospital, London 

Lewin et al. (1978) 4% 20% - 60% 16% 
Stanford University 
Medical Center 

Isaacson et al. (1979) - 41% 50% ~ -- 9% 
Wessex region of England 

a 17% histiocytic lymphoma 
33% malignant histiocytosis 

o f  the l y m p h o m a s  are presented  (cf. Tab le  2) and  it is evident  tha t  ma l ignan t  
l y m p h o m a s  with  a high grade  o f  ma l ignancy  occur  main ly  in adolescence.  

Six out  o f  the twenty-seven ma l ignan t  l y m p h o m a s  had  deve loped  in the 
course o f  i m m u n o - i n f l a m m a t o r y  diseases of  the gut:  four  in the course  of  
coel iac disease, one f rom a " m a l a b s o r p t i v e "  de rmat i t i s  herpe t i formis ,  and  one 
as comp l i ca t i on  o f  a long-s t and ing  ulcerat ive colitis. 

CoeIiac Disease-Associated Intestinal L ymphomas 

F o u r  out  o f  one hund red  and  e ighty-one  pa t ien ts  with coel iac disease observed  
in a long fo l low-up s tudy developed,  after  an average du ra t i on  o f  disease o f  
21.7 years,  ma l ignan t  l y m p h o m a s  s i tuated in the p r o x i m a l  small  intest ine.  Three  
o f  these l y m p h o m a s  tu rned  out  to be i m m u n o b l a s t i c  l y m p h o m a s  with monoc lon -  
al I g M / k a p p a - p o s i t i v e  cy top lasmic  inclusions,  the four th  was an unclassif ied 
i m m u n o b l a s t i c  l y m p h o m a .  

The  fo l lowing f indings seem to be r e m a r k a b l e  in the i m m u n o b l a s t i c  l ympho-  
mas:  the mucosa l  s t ructure  was a l te red  cons ide rab ly  even af ter  a strict diet 



Primary intestinal Lymphomas 15 

of  gliadin withdrawal  (Fig. 2). Finger-shaped mucosal  villi could not  be indenti- 
fled. The villi were often club-like, swollen by vast  infil tration of  the stroma, 
in other  parts  the mucosa  appeared atrophic.  In  a few cases erosive defects 
o f  the mucosa  were found. Hyperplasia  o f  the crypts did not  exist. The s t roma 
of  the mucosa  was interspised with lympho-plasmacyt ic  infiltrates (Fig. 3). The 
plasmacellular c o m p o u n d  was composed  of  IgA-,  IgM-  and IgG-cells,  a m o n g  
which a d ispropor t ionate  number  o f  IgM-cells was conspicuous (cf. Fig. 13). 
Immunoblas t ic  tumour- inf i l t ra t ion was found  in all three lymphomas  mainly 
in the deeper layers of  the intestinal wall. To some extent however,  it could 
not  be distinguished f rom " r eac t i ve"  lymphoplasmacyt ic  infiltrations of  the 
mucosal  s t roma (Fig. 2). The immunglobul in  containing turnout  cells were lyso- 
zyme-negative wi thout  exception. 

In one case the lymphoblastic lymphoma and its development could be traced by mucosal 
biopsies over a period of four years. With a diet of gliadin withdrawal a remission lasting several 
years was first noticed. Four years before the patient had to undergo an emergency-laparotomy 
the intestinal biopsy specimens revealed conspicuous "lymphoreticular", often cord-like, infiltrates 
in the mucosal stroma (Fig. 4). This finding corresponded roughly with what Whitehead (1968) 
called "progressive lympho-reticular hyperplasia". At this stage, however a clear hyperregenerative 
transformation of the mucosa was never detected. The villi appeared rather atrophic. Nine months 
before the laparotomy, the clinical conditions began to worsen with attacks of spasmodic abdominal 
pain and steatorrhea. In the biopsy specimen from the small intestine (Fig. 5) wide-spread superficial 
ulceration was found with prominent dense foci of lympho-reticular inflammatory reactions (i.e. 
lymphomatous ulcer). This finding was interpreted as benign ulcerative non-granulomatous jejunitis. 
The patient developed an acute abdomen and had to undergo laparotomy. This revealed a segmental, 
30 cm long induration of the small intestine with a local perforation situated about 20 cm distal 
from the duodenal-jejunal flexure. The histological section from the 70 cm long intestinal resection 
specimen showed ulcerations and a malignant lymphoma penetrating all layers of the intestinal 
wall. This was classified according to the criteria of the Kiel-Classification (Lennert et al. 1978) 
as unclassified lymphoblastic lymphoma (Fig. 6). The acid phosphatase reaction (imprint cytology) 
was negative. Immunohistochemistry showed negative staining of the tumour ceils for all immuno- 
globulin classes and for lysozyme. 

Dermatitis-Associated Intestinal Lymphoma 

The case-history of  this patient  (fourty-three year old man  with a twenty years 
long history o f  Duhr ing ' s  disease) is summarized in Fig. 7 (cf. Gebbers  et al. 
1977). Numerous  biopsy specimens f rom the small intestine, which had been 
taken in the years 1974 and 1975, revealed l ymphoma tous  ulcerations (benign 
ulcerative non-g ranu lomatous  jejunitis), and lympho-ret icular  hyperplasia.  His- 
tology and immunocy tochemis t ry  o f  the autopsy specimen revealed a monoc lon-  
al IgM-immunoblas t i c  l y m p h o m a  in the upper  small intestine with involvement  
o f  the mesenteric, portal  and parapancreat ic  lymph  nodes. 

Colitis-Associated Intestinal Lymphoma 

A proc toco lec tomy was carried out  in a four ty  year old male patient with 
a biopsy-verified colitis carcinoma,  the case history o f  wh ich  had  extended 
over roughly  fourteen years before the opera t ion (cf. Otto et al. 1978). Histologi-  
cal investigation o f  the resection specimen revealed a simultaneously existing 
malignant  l y m p h o m a  situated in the sigmoid colon which was interpreted accord- 
ing to the Kiel-Classification as lymphoblas t ic  lymphoma.  Histologically, the 
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Fig. 2a, b. Immunoblastic lymphoma of the proximal small intestine after long-standing coeliac 
disease, IgM/kappa-positive (b). Irregular shaped villi with lymphoplasmacytic infiltration of the 
lamina propria. Area of tumour destroyed muscularis mucosae (asterix). Muscularis propria (arrow), 
a Haematoxylin & eosin, x 80, b Immunoperoxidase, anti-kappa, x 240 (J.No. 2t 267/74; Institute 
of Pathology, University of Hamburg) 
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Fig. 3 a-d. Same case as Fig. 2. Enlargement of the mucosal stroma by lymphoplasmacytic infiltration 
(a). Immunoperoxidase stains in many plasmacytoid cells. "Plasma cell dyscrasia" with marked 
disproportionate increase of IgM cells compared with that of IgA cells (cf. Fig. 13). a) PAS, 
x 320, b-d) Immunoperoxidase, anti-IgM, -IgA, and -IgG, • 820 

lymphoma showed two typical differentiations. Focally cyto- and histological 
similarities to a malignant lymphoma of Burkitt's type could be seen (Fig. 8) 
with inclusion of histiocytic reticular cells and often a distinct activity of phago- 
cytosis (starry-sky appearance). In the major part, however, the histological 
finding was that of a lymphoma of the unclassified sub-group, with loss of 
the starry-sky appearance (Fig. 9). 

Intestinal Lymphomas Without Irnmuno-InJlamrnatory Diseases 

Twenty-one lymphomas of the gut had developed without any immuno-inflam- 
matory disease. The most frequent tumor types turned out to be lympho-plasma- 
cytic and lymphoblastic lymphomas. All other patterns of differentiations of 
lymphoma (lymphocytic lymphomas and lymphomas of germinal-center cells) 
were rare. 
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Fig. 4. Small intestinal biopsy specimen from the proximal jejunum showing villous irregularity 
without crypt hyperplasia. Dense lympho-reticular infiltrates in the lamina propria. PAS, x 80. 
Inset: Gomori, x 180 (J.No. 10 450/71; Institute of Pathology, University of Hamburg) 

Fig. 5. Peroral jejunal biopsy specimen showing a ~lymphomatous ulcer" with atrophic ~'flat" 
mucosa (arrow). Dense lympho-reticular infiltrate in the ulcer ground (same patient as Fig. 4). 
PAS, • 120 (J.No. 2 388/75; Institute of Pathology, University of Hamburg) 
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Fig. 6. Jejunal mucosa from resection specimen (same case as Figs. 4 and 5). Malignant lymphoma 
of the jejunum after long-standing coeliac disease, lymphoblastic type, unclassified. Haematoxylin 
& eosin, x 80. Inset: x 120 (J.No, 14 711/75; Institute of Pathology, University of Hamburg) 

Abdominal Pain. Obsfipation, Diarrhea 

Gastric ulcer: Partial Gastrecfomy 
X- roy examination: Obstructive Jejunitis ( Crohn's Disease ? ) 

Progression of Abdominal Pain 
Malabsorption / SteatorrheQ 

Exitus 
cachexie / Pneumonia 

~ A ~ ~ - -  Primary intestir~t 
19~ 1976 1 1 197s kymphoma 
Dermatitis Small bowel biopsies 
herpetiformis Viltous atrophy with Crypt hyperplasia 
Duhring (20Years) ,,Lymphomatous" ulceration (,,Benign ulcerative non- 

gro.nuLomatous Jejunitis ") 
Lympho- reticular hyperplasia 

Fig. 7. "Malabsorptive" dermatitis herpetiformis Duhring associated with small-intestinal lympho- 
ma. Schematic illustration of the case history. Multiple biopsies from the small intestine revealed 
repeatedly only atrophy of the mucosa, partly with a "lymphomatous ulceration", partly with 
"lymphoreticular hyperplasia" (S.No, 792/75; Institute of Pathology, University of Hamburg) 
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Fig. 8. Long-standing ulcerative colitis with malignant lymphoma of lymphoblastic type. Variable 
differentiation (cf. Fig. 9) with a focal "starry-sky" appearance (Burkitt's type). PAS, • 220. Inset: 
x 480 (J.No. 33 019/77; Institute of Pathology, University of Hamburg) 
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Fig. 9. Ulcerative colitis with malignant lymphoma of lymphoblastic type (same case as Fig. 8). 
In this part: lymphoblastic lymphoma of unclassified type. PAS, x 80. Inset: x 320 

Lympho-Plasmacytic Lymphomas. Seven cases were classified as lympho-plasma- 
cytic lymphomas (immunocytomas). These were confined to the caecum and 
to the caecum and appendix respectively. In two cases, apart from lymphocytic 
and plasmacellular differentiation, a large number of immunoblasts, centroblasts 
and centrocytes were found. Accordingly these lymphomas can be classified 
as polymorphic-type immunocytomas. The plasmacytic turnout cells contained 
PAS-positive cytoplasmatic inclusion bodies (Russell bodies) remakably often. 
In this phenotype, they were similar to the so-called Mott  cells. In some parts 
of the sections, a large number of mature plasma cells could be identified. 
The histological picture of these tumours resembled, in some parts at least, 
mature plasmocytomas, which frequently seem to be localized in the caecal 
region (Douglas et al. 1971; Schweers et al. 1976; Henry and Farter-Brown 
1977). In all cases of  immunocytomas, the cytoplasm contained IgM/kappa 
(Fig. 10), We could identify so-called epitheloid cell clusters in several instances 
(Fig. 11). 
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Fig. 10. Malignant lymphoma (cecum) with lympho-plasmacytic differentiation. Haematoxylin & 
eosin, x 80. Inset: Immunoperoxidase technique showing numerous tumour cells with kappa-chains. 
Immunoperoxidase, anti-kappa, x 320 (J. No. 33 109/78; Institute of Pathology, University of 
Hamburg) 

Lymphoblastic Lymphomas. Eight cases in our series were classified as lympho- 
blastic lymphomas. These tumours were diffuse and composed of monomorphic 
undifferentiated lymphoid cells. These cells were relatively small or of medium- 
size. The nuclear chromatin was condensed, both at the nuclear membrane 
and around the nucleoli. The cytoplasm appeared scanty and basophilic. 

Of the eight lymphoblastic lymphomas, we found three of  Burkitt 's type, 
the other five were classified as so-called unclassified lymphoblastic lymphomas 
(Fig. 12). We have not detected a lymphoblastic lymphoma of convoluted cell 
type in our series. Immunohistochemistry showed negative staining of the tumour 
cells for all immunoglobulin classes and for lysozyme. Alpha-naphthyl acetate 
esterase (Knowles and Holck 1978) also gave negative staining. 

Lymphomas of Germinal-Center Cells. Six out of  the twenty-seven intestinal 
lymphomas belonged to the group of  lymphomas of germinal center cells. Two 
of  these six were of  centrocytic, one of  centroblastic differentiation and the 
remaining three of centrocytic/centroblastic type. All centrocytic and centroblast- 
ic lymphomas were diffusely spread, both in the bowel wall and in the associated 
lymph nodes. Two of the three centroblastic/centrocytic lymphomas were nodu- 
lar and the third diffuse. In accordance with Isaacson et al. (1979) our immuno- 
histochemical studies showed negative staining of the turnout cells, but revealed 
the presence of scattered reactive plasma cells containing all three main classes 
of  immunoglobulins. 
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Fig. 11. Lympho-plasmacytic lymphoma of the caecum with epitheloid-cell clusters (arrow). Inset: 
Higher magnification of epitheloid-cell clusters. Haematoxylin & eosin0 x 100. Inset: x 220 (J.No. 
9 808/79 ; Institute of Pathology, University of Hamubrg) 

Fig. 12. Malignant lymphoma of the vermiform appendix: Lymphoblastic lymphoma, unclassified 
subtype. Tumour infiltration of the deeper layers and beginning infiltration of the follicles (arrows). 
PAS, • 80. Inset: x 220 (J.No. 13 465/79; Institute of Pathology, University of Hamburg) 
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Discussion 

Between 1974 and 1979 twenty-seven non-Hodgkin's lymphomas of the intestinal tract (excluding 
the stomach) were investigated. Malignant lymphomas, although very rare compared with cancer, 
are the second most frequent tumor of the gastrointestinal tract. 

A classification of malignant lymphomas by a etiology is not yet possible. The numerous 
different classifications (Rappaport 1966; Lukes and Collins I974-1977; Dorfman 1977; Lennert 
et al. 1978) have provoked a somewhat confusing histomorphologic terminology. In addition, consid- 
erable difficulties have arisen in the differentiation of malignant lymphomas from reactive lympho- 
and immuno-proliferative processes (Goulston et al. 1965 ; Whitehead 1968 ; Sherlock et al. 1970; 
Lewin et al. 1976; Freeman et al. 1977; Nassar et al. 1978; Isaacson and Wright 1978b). The 
observation frequently found in literature, that lymphomas situated in the proximal part of the 
gastrointestinal tract tend to have a better prognosis than those in the distal part, is probably 
based less upon their localisation and more upon their type and grade of histologic differentiation. 

A review of  the l i te ra ture  shows tha t  non-gas t r ic  ma l ignan t  l y m p h o m a s  are 
loca ted  p r e d o m i n a n t l y  in the small  intest ine.  Lewin et al. (1978) r epor t  tha t  the 
t e rmina l  i leum and  i leocoecal  reg ion  are the c o m m o n e s t  locat ion.  In  con t ras t  
c a r c inomas  are k n o w n  to occur  mos t ly  in the large intest ine.  Hess et al. (1975) 
have po in t ed  out  tha t  the high incidence o f  c a r c i n o m a  in the large intest ine 
might  cor re la te  with the longer  d u r a t i o n  o f  exposure  to and  the h igher  concent ra -  
t ions o f  carc inogenic  agents  in the in tes t inal  contents .  Cl inical  obse rva t ions  
and  exper imenta l  inves t iga t ions  have ind ica ted  tha t  the genesis of  in tes t inal  
l y m p h o m a s  is very p r o b a b l y  f avoured  by  chronic  and  pers is tent  exposure  to 
ant igens.  Vira l  exposure  seems to p lay  an i m p o r t a n t  role  in this process.  N u m e r -  
ous exper imenta l  inves t iga t ions  have shown the great  aff ini ty  of  oncogenic  vi- 
ruses to l ympho- r e t i cu l a r  tissues. The  re la t ively  high incidence o f  lympho- re t i cu -  
lar  t umour s  in p r i m a r y  de fe t - immunopa th i e s  cou ld  also be caused  by a h igher  
suscept ib i l i ty  to oncogenic  viruses (Schwar tz  1972; Kersey  et al. 1973 a, b ;  A m e n t  
et al. 1973; A m e n t  1975; Hess et al. 1975; F r i e d m a n  and  F i a l k o w  1976; Tala l  
1977; Osse rman  1978). The theory  o f  viral  t u m o r  induc t ion  is suppo r t ed  by  
the ex t remely  high incidence o f  Eps te in -Bar r  viruses in Af r ican  Burk i t t ' s  l ympho-  
m a  (Review:  Lenner t  et al. 1979). I m m u n o l o g i c a l  inves t iga t ions  by means  o f  
different  me thods  have m a d e  it evident  tha t  the complex  in te rac t ion  o f  T- 
and  B- lymphocy tes  is d i s tu rbed  in Burk i t t ' s  l y m p h o m a ,  S j6gren ' s  disease,  " r e a l -  
a b s o r p t i v e "  de rmat i t i s  herpe t i formis ,  coel iac disease and  in chronic  i n f l a m m a t o -  
ry bowel  disease ( W a l d m a n n  et al. 1972 and  1974; Brand tzaeg  et al, 1974; Jewell  
and  H o d g s o n  1976; Webs t e r  1976; W h i t e m e y e r  et al. 1976; G e bbe r s  et al. 1977; 
Fe r son  et al. 1979). The  high incidence o f  neoplas t ic  diseases in an imals  under  
immunosupp re s s ive  t he rapy  (Krueger  1972) seemingly suppor t s  this theory.  We 
are o f  the op in ion  tha t  the immuno log i ca l  survei l lance is not  effective to the 
same extent  in the different  tissues (cf. Hess et al. 1975). 

Immunohomoiostasis is preserved by a controlled proliferation and functional interaction of im- 
muno-competent cells (Damashek 1966; Porter and Knight I977; Ruchti et al. 1979). The preserva- 
tion of this immunohomoiostasis depends significantly upon the function of the gut-associated 
lymphoid tissue. The inner surface of the gut has been estimated at 200 to 300 m z. This surface, 
containing the great variety of microorganisms, food antigens and oncogenic agents, is an important 
immunobiological border membrane. It has been estimated that about 90% of all immunoglobulins 
produced in the organism are directed against intestinal antigens (Ruchti et al. 1979). The production 
of ~these antibodies can best be understood by keeping in mind the theory of a physiological 
controlled antigen reception by the enterocytic epithelium. Experimental investigations have shown 
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Fig. 13. Average numbers of IgA-, IgM-, and IgG-containing plasma cells per unit area of the 
lamina propria of control subjects (n=9), untreated coeliac disease (n=lS1) and treated coeliac 
disease (n = 27) 

that the physiological antigen absorption takes place in special lympho-epithelial areas of the 
mucosa, especially in Peyer's patches in the terminal ileum and in the solitary follicles in the 
appendix and in the rectum (Owen 1977; Thiery 1978). 

Many facts indicate that the antigens which have passed the lympho-epithelial tissue can provoke 
a humoral reaction in the lamina propria (Ogra and Karzon 1969; Pierce and Gowans 1975; 
Tomasi 1976; Keren et al. 1978; Lancet Editorial 1979). Proliferation of the lymphatic B-cells 
and their differentiation into mature plasma cells is, apart from antigen stimulation, subordinated 
to an interaction with the T-lymphocytes (Parrott and Ferguson 1974; Rose et al. 1976; Parrott 
1976). Intestinal T-lymphocytes regulate humoral immune reactions. Stimulated T-cells of the intesti- 
nal mucous membrane suppress IgM, IgE and IgG synthesis, but enhance IgA synthesis (Elson 
et al. 1979). Dependence of IgA production on helper T-cells is supported by the observations 
that nude mice have reduced IgA titers and that patients with T-cell defects also show an IgA 
deficiency (Tomasi 1976). The intestine thus possesses a special T-cell population with IgG and 
IgM suppressor cells and IgA helper cells. 

In many cases, the failure of immuno-biological regulatory mechanisms associated with the 
intestine leads to a persistent overstimulation of the local immune system, i.e., to an immuno- 
inflammatory ailment. Ulcerative colitis and Crohn's disease represent the almost classical examples 
of an immuno-inflammatory disease with pronounced plasma cell dyscrasia (Brandtzaeg et al. 1974; 
Gebbers and Otto 1978). Furthermore Hodgson et al. (1978) have provided evidence for a reduction 
of suppressor T-cell activity in patients with Crohn's disease and ulcerative colitis. 

The local i m m u n e  reactions in coeliac disease have been investigated in 
detail by several researchers (Asqui th  and  Haeney  1979). Coeliac disease is 
characterized by a persistent  in tolerance of  the intest inal  mucous  m e m b r a n e  
to gliadine. The typical, bu t  no t  p a t h o g n o m o n i c  f inding seen in the intest inal  
mucous  m e m b r a n e  is a subtota l  a t rophy of the villi with hyperplasia  of the 
crypts and a sometimes massive cell inf i l t ra t ion of the s t roma of the mucous  
membrane .  In  part icular ,  the p lasma cells are abnorma l ly  increased in n u m b e r  
(Fig. 13). Here our  immuno-his to log ica l  invest igat ions have indicated a dispro- 
por t ionate ly  strong increase of IgM- and  IgG-cells compared  to the increase 
of  IgA-cells. Dur ing  a diet free of  gliadin, the n u m b e r  of p lasma cells is reduced, 
bu t  nevertheless remains  well above normal .  In  part icular ,  the n u m b e r  of IgM- 
cells remains  elevated. This is interest ing because intest inal  lymphomas ,  which 
may  occur as a compl ica t ion  dur ing  coeliac disease, are often immunob las t i c  
l ymphomas  having a m o n o c l o n a l  [gM/kappa-synthesis .  In  addi t ion,  it was found  
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that T-lymphocytes are likewise reduced during coeliac disease and that cellular 
immunity is disturbed (Holmes etal. 1976; Scott and Losowsky 1976; 
O'Donoghue et al. 1976 ; Asquith and Haeney 1979). 

Immunocytomas and immunoblastic lymphomas occur increasingly, but not 
exclusively, during immuno-proliferative disorders. Similar lymphomas also de- 
velop during the graft-versus-host-reaction, where a progressive generation of 
malignant lymphomas of high malignancy from those of low malignancy has 
been observed (Review: Lennert et al. 1979). The development of malignant 
lymphomas during immunoproliferating disorders and during graft-versus-host- 
reactions can possibly be traced to the same basic mechanism, insufficient control 
of the stimulation of B-lymphocytes by T-cells. It is not clear why the immunocy- 
tomas and immunoblastic lymphomas are primarily monoclonal IgM-lympho- 
mas. Taking into consideration the immunogenetic findings, a defect of T- 
suppressor cells specifically associated with IgM may be assumed. 

About 7% of patients with coeliac disease are likely to develop malignant 
tumors (cf. Asquith and Haeney 1979). Part from lymphomas, there is also 
an increased occurrence of gastro-intestinal carcinomas (Huizenga and Hermans 
1972). Certain restrictions in cellular immune function are nowadays also blamed 
for the development of coeliac-associated carcinomas. 

Coeliac-associated intestinal lymphomas are thought to develop via so-called 
progressive lymphoreticular hyperplasia, which is followed by manifest lympho- 
mas after a period of months or years (Whitehead 1968). Histologically, progres- 
sive lympho-reticular hyperplasia is characterized by dense plasmacellular infil- 
trations of the mucous membrane, and of the associated regional lymph nodes. 
The plasma cells contain immunoglobulins of all main classes but a pronounced 
plasmacellular dyscrasia occurs in favour of the IgM-cells. Biopsy detection 
of this "pre-sarcomatic" phase is practically impossible. Electron microscopy 
indicates certain cytological and nuclear abnormalities especially in histiocytic 
cell forms. However, in our opinion, these do not represent reliable diagnostic 
criteria. The real nature of this progressive hyperplasia and the causes that 
ultimately lead to the transformation to monoclonal malignancy are unknown 
(Friedman and Fialkow 1976 ; Levy et al. 1977). 

So-called chronic ulcerative non-granulomatous jejunoileitis is an additional 
serious complication of coeliac disease and malabsorptive dermatitis herpetifor- 
mis (Goulston et al. 1965; Bayless et al. 1967; Jeffries et al. 1968; Klaeveman 
etal. 1975; Freeman etal. 1977; Gebbers etal. 1977; Isaacson and Wright 
1978b, c). It frequently appears in conjunction with Whitehead's progressive 
hyperplasia. The infiltration of the lamina propria consists of lymphohistiocytic 
cells (lymphomatous ulcer). Whitehead (l 968) described an infiltration consisting 
of abnormal prohistiocytes. According to more recent investigations (cf. Free- 
man et al. 1977; Isaacson and Wright 1978b), progressive lympho-reticular hy- 
perplasia and chronic ulcerative non-granulomatous jejunoileitis (lymphomatous 
ulceration) are developmental stages or special forms of intestinal lymphomas. 
Lymphomatous ulcerations, frequently mistakenly interpreted as benign ulcera- 
tive non-granulomatous jejunoileitis, must especially be considered as manifest 
ulcerated lymphomas of the intestinal tract. 

Mainly because of these ulcerated lymphomas, which frequently display 
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only a short history, discussions concerning the nature of the relationship be- 
tween coeliac disease and lymphomas have again been revived. Does the malab- 
sorption syndrome lead to a disposition for the development of malignant lym- 
phomas? Or is malabsorption the first clinical symptom of malignant lymphoma 
(primary intestinal lymphoma with malabsorption)? This question is still the 
subject of controversy (Isaacson and Wright 1978b, c; Cooper et al. 1978). 
The association of malignant lymphoma of the small intestine with malabsorp- 
tion syndrome has been known for some time (cf. Isaacson and Wright 1978b). 
Lymphomas associated with coeliac disease develop after an average latency 
period of 21 to 26 years (Holmes et al. 1976). Among ulcerated lymphomas 
with malabsorption, having a remarkably abdominal symptomatology. Isaacson 
and Wright (1978 a-c) found lymphomas of almost exclusively histiocytic origin. 
A distinction must be made here between malignant histiocytosis of the intestine, 
diffuse pleomorphic lymphomas associated with villous atrophy and ulceration 
of small intestine, and histiocytic lymphomas. The immunohistological findings 
of Isaacson and his co-workers are interesting: In all cases large numbers of 
malignant histiocytic cells were shown to contain all major classes of immuno- 
globulin heavy chains, and both light chains, the C3 component of complement 
and lysozyme. In contrast to histiocytic lymphomas, the histiocytes from malig- 
nant histiocytosis of the intestine contained easily demonstrable alphal-antitryp- 
sin. This lymphoma group is thus clearly distinguishable by immuno-histological 
methods from the immunoblastic lymphomas of the Kiel-Classification. The 
intracytoplasmic detection of the various kinds of immunoglobulins in a tumour 
may result from pronounced phagocytotic activities of the turnout cells, Histio- 
genetically these presumably are tumours of histiocytic cell forms or rather 
tumours of the mononuclear phagocyte system, i.e., turnouts originating from 
intestinal histiocytes and macrophages (Isaacson and Wright 1978; Isaacson 
et al. 1978). Such a distinction among tumours has not been detected in our 
studies. 

It is remarkable that recent classifications of primary gastro-intestinal lym- 
phomas have been contradictory (Table 4). Using Rappaport's classification 
(1966), the Stanford group found that diffuse histioeytic lymphoma was the 
most common histological type and constituted 60% of 117 cases (Lewin et al. 
1978). Henry and Farrer-Brown (1977), in a morphological analysis of 125 cases, 
classified 51% as lymphocytic in origin and 30% as plasmacytic. Isaacson et al. 
(1978) examined 66 cases and found that histiocytic lymphomas accounted for 
50% and lymphocyte-derived lymphomas for 41%. These discrepant results 
cannot be explained on the basis of methodology or epidemiology. In addition, 
there is variation in the frequency of certain types of intestinal lymphoma. 
This holds, for example, for the Mediterranean type of intestinal lymphoma 
(alpha chain disease). According to Lennert et al. (1979) an increased number 
of centroblastic lymphomas occur in the Mediterranean area. This group of 
lymphomas is supposed to constitute more than 50% of all gastrointestinal 
lymphomas. 
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