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Snmmary. The histopathological diagnosis of Yersinia enterocolitica infec- 
tions in mesenteric lymph nodes is described on the basis of biopsy material 
from 14 cases collected at the Lymph Node Registry in Kiel. In all cases, 
the aetiological diagnosis was verified by demonstrating significant antibody 
flUes in serological tests and, in two cases, by isolating Yersinia enterocolitica 
from faeces. The mesenteric lymph nodes showed a rather specific histological 
picture. In all cases, the capsule was thickened by oedema and stained 
metachromatically. The cortical and paracortical pulp was always hyperplas- 
tic owing to an increase in the number of immunoblasts, plasmablasts, and 
plasma cells. The sinuses were dilatated and filled with intensely basophilic 
ceils that varied in size from small to large (plasmaeytoid cells and precursors). 
Small, or relatively large accumulations of "immature histiocytes" (trans- 
formed lymphocytes) were seen in the sinuses in about two thirds of the 
cases. Occasionally, there were small loci of small histiocytes (emigrated 
monocytes) in the cortical pulp. An abscess similar to the abscesses found 
in abscess-forming reticulocytic lymphadenitis due to Yersinia pseudotubercu- 
losis was evident in only one case. 

The differential diagnosis is also discussed. The diseases to be considered 
axe mesenteric lymphadenitis due to Yersinia pseudotuberculosis or salmonella 
infection, and nonspecific mesenteric lymphadenitis. 

Key words: Yersinia enterocolitica - Mesenteric lymphadenitis - Histopathol- 
ogy 

Introduction 

The name "Yerainia enterocolitica" was proposed by Frederiksen (1964). Pre- 
viously, this group of bacteria had been described under many different names, 

Offprint requests to: Prof. Dr. K. Lenncrt, Institute of Pathology, University of Kiel, Hospitalstr. 
42, D-2300 Kiel 1, Federal Republic of Germany 

0340-1227/81/0390/0127/$02.40 



128 R.F.M. Schapers et el. 

e.g., Bacterium enterocoliticum (Schleifstein and Coleman 1939), Pasteurella X 
(Danieis 1963), and germe X (Mollaret and Destombes 1964). The new species 
within the genus Yersinia was placed in the family of Enterobacteriaceae. Yersinia 
enterocolitica infections can be diagnosed by isolating the organisms from cul- 
tures on selective or nonselective media or by demonstrating specific antibodies. 

The first Yersinia enterocolitica infections in man were described in Europe 
in 1949 by HCssig et al. as infections with Pasteurella pseudotuberculosis (cf., 
Knapp and Thai 1963). Since that time, there have been many reports on 
the bacteriological and serological diagnosis of Yersinia enteroeolitiea infections 
(e.g., Mollaret 1966; Winblad 1968; Nilehn 1969; Wauters 1970; Ahvonen 
1972; Wauters et al. 1972; Knapp et al. 1973). It has been shown that well- 
defined strains of Yersinia enteroeolitica are important pathogens in man, causing 
acute abdominal disease (sometimes with symptoms of acute appendicitis, mesen- 
teric lymphadenitis, or acute terminal ileitis), enteritis, enterocolitis, arthritis, 
erythema nodosum, sepsis, Reiter's syndrome, meningitis, or cutaneous lesions 
(e.g., Mollaret etal.  1964; Mollaret 1966; Winblad etal.  1966a, b; Hilehn 
et al. 1968; Winblad 1969; Vandepitte et al. 1970; Ahvonen 1972; Knapp et al. 
1973; Leino and Kalliomiki 1974; Erikson and Olc6n 1975; Laitinen etal.  
1975; Aho et al. 1976; Spits and Kabins 1976; Knapp 1977). It has been suggest- 
ed that the porte d'entr~e of the infection is oral. Possible sources of infection 
are infected meat, drinking water, and other food. Sick animals may also be 
a source of infection, but, as yet, the epidemioloy of Yersinia enterocolitica 
infections has not been clarified. 

Only very few authors have described the histopathology of mesenteric lymph 
nodes from patients with Yersinia enterocolitica infections (Mollaret et al. 1964; 
Winblad et al. 1966b; Ahlquist et al. 1971 ; Bradford et al. 1974; Vantrappen 
et al. 1977). These investigators usually described the lesions as nonspecific 
lymphadenitis. Only Winblad et al. (1966 b) mentioned small collections of leuko- 
cytes within germinal centres in lymphoid tissue. He called the collections "mi- 
croabscesses'. 

Mater~l  and Methods 

In this paper, we discuss the histology of mesenteric lymph nodes from 14 patients; Yersiniae 
enterocoliticae were isolated from the faeces of two patients, and significant titres of specific antibodies 
were detected in all cases. Five of the patients were females, and nine were males. They were 
from 11 to 42 years old (mean age 20.8 years). Five of the 14 cases were diagnosed in the month 
of January; the others were evenly distributed throughout the year. 

Agglutination tests were done with Yersinia enterocolitica strain Ye 751 and Ye 373 v. These 
strains belong to the serogroups I and V, respectively, defined by Knapp and Thai (1973) or 
to groups 3 and 9, respectively, according to Winblad (1968). Cross reactions between Yersinia 
enterocoligca O-group V and the three Brucella species Brucella abortus, Brucella melitensis, and 
Brucella suis have to be mentioned. Our methods for the detection of antibodies and for the 
isolation of Yersmia enterocoligca from faeces have been described previously (Knapp et al. 1973). 

The histological spechnens were fixed in 10% phosphate-buffered neutral formalin, embedded 
in Paraplast e ,  and sectioned at 4 I~m. All slides were routinely stained with hacmatoxylln and 
eosin, Giemsa, Bielschowsky-Gomori, and PAS. 
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Resells 

Serological and Bacteriological Findings 

Antibodies against Yersinia enterocofitica were demonstrated in serum from 
all 14 patients. One sample was examined in six cases, two samples were exam- 
ined in six cases, and three samples were examined in two cases. Antibody 
titres against O- or living antigen were demonstrated in sera diluted 1:20 to 
1:320 or diluted 1:80 to 1:20,480. There was usually a significant decrease 
in the titre when antibody determinations were repeated. Details are shown 
in Table 1. Antibodies against Yersinia enterocolitica O-group I were detected 
in serum from nine patients. Antibodies against Yersinia enterocolitica O-group 
V and Brucella abortus could be demonstrated in serum from five patients. 
These five patients showed no clinical symptoms of brucellosis. Stool cultures 
were obtained from only four patients, and the organism could be isolated 
from two of  the cultures. 

Table 1. Setolosical and bacteriological f'mdings 

Patient Age Sex Registry No. Antibody titre Brucella Stool 
asainst Yersinia abortus exami- 

Kiel Erlangen enterocoHtica antigen nation 
antigen 

0 O-/OH=living 
group antigen 

I.P.S. 29 M R 1455/71 Y 115/71 (20.10.) V 
Y 136/71 (8.11.) V 

2. K.E. 32 F R 1579/72 Y 306/Cr/72 (21.8.) V 
Y 332/Cr/72 (11.9.) V 

3. M.H. 11 F R 1313/73 Y 366/73 (26.6.) V 
4. K.H. 42 M R 1353/73 Y 386/73 (4.7.) I 

Y 398/73 (9.7.) I 
Y 544/73 (11.10.) 

5. G.H. 12 M R 250/74 Y 143/74 (12.2.) I 
Y 177/74 (19.2.) I 

6. A.F. 15 F R 2996/74 Y 1147/74 (30.11.) I 
Y 11/75 (8.1.) I 

7. C.L. 26 M R35/75 Y44/75 (16.1.) V 
Y 109/75 (23.1.) V 

8. T.A. 13 M R 3882/75 Y 37/76 (8.1.) I 
Y 202/76 (2.2.) I 
Y 791/76 (24.3.) I 

9. C.V. 26 F R 58/76 Y 161/76 (28.1.) I 
10. B.R. 17 F R 1359/76 Y 844/76 (6.5.) V 

Y 2086/76 (24.11.) V 
11. H.M. 18 M R 1689/76 Y 1050/76 (5.6.) I 
12. K.N. 16 M R 3854/76 Y 1984/76 (8.11.) I 
13. T.B. 14 M R 100/77 Y 118/77 (14.1.) I 
14. N.K. 20 M R 2013/77 Y 1452/77 (15.6.) I 

16O/640 
80/160 
160/320 
-/80 
160/320 
160/5120 
32O/256O 
- ' 4 0  
160 r320 
80 r320 

> 160 r> 2560 
80 r320 
80 r320 
320 rl6o 
320 r1280 
40 '640 
- ' 2 0  
20 rl6o 
20 rS0 

'1280 
2560 '20.480 
320 '2560 
8C 160 

160 
320 
64O 
80 

320 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

>640 
80 

ND 
ND 
ND 
ND 
160 

ND 
ND 
ND 
ND 

ND" 
ND 
+ 
ND 
ND 
ND 

ND 
ND 
+ 
ND 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

�9 ND = not done. - = negative. + =isolation of Yersinia enterocolitica group I or V 
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Fig. 1. Thickening of the capsule caused by oedema and by inffitration by lymphocytes and plasma 
cells. Case 13, Giemsa, • 350 

Pathological Findings 

Localisation. All of the lymph nodes were mesenteric and came especially from 
the ileocaecal region. 

Macroscopical Findings. The lymph nodes were not larger than 1.5 cm in diame- 
ter and were soft in consistency. No necrotic areas were seen on cut section. 

Histology (Table 2). One of the first discernible changes in all lymph nodes 
was thickening of the capsule (Fig. 1). The thickening occurred in varying degrees 
and was found to be caused, in part, by oedema and by an absolute increase 
in fibres and inflammatory infiltration. The infiltration was most pronounced 
in pcriVasCular a reas  (Fig. 2). The infiltrating cells were mostly small lympho- 
cytes, but also included eosinophils, plasma cells, a few mast cells, a few histio- 
cytes, and occasionally some nentrophils. In some of the specimens, a few 
immunoblasts and plasmablasts could also be found. Giemsa staining disclosed 
metachromasia of the capsule. 

All these changes were also evident in the trabeculae extending into the 
node. It might be easier to recognize the changes in the trabeculae in cases 
in which little capsular tissue is received. 

The perilymphadenitis described here was present in all 14 cases. There 
were merely differences in degree and in cellular composition of the infiltrates 
from case to case. 
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Fl~ 2. Perivascular oedema and cellular infiltration of the connective tissue of the hilus. Case 
13, C-iemsa, • 350 

The lymph node architecture was preserved. In most cases, germinal centres 
were small and inactive. Occasionally, they were medium-sized, and, in five 
cases, they were found to be hyperplastic. The T zones were sometimes hyperplas- 
tic and sometimes showed a moderate diffuse increase in the number of reticulum 
ceils. 

A relatively prominent finding was dilatation of the sinuses, which were 
filled to different degrees with lymphoid cells and cells of the plasma cell series. 
Sometimes it was easier to recognize the marginal sinuses, but similar changes 
also occurred within the node. The intrasinusoidal cells ranged from small 
lymphocytes and activated lymphocytes through immunoblasts to plasmablasts 
and, i~mally, some small plasmacytoid cells. The most conspicuous cells were 
the large immunoblasts, which were easily identified with C-iemsa staining. They 
showed a moderate amount of intensely basophilic cytoplasm. Their nuclei 
were large and round or oval with chromatin that was condensed at the nuclear 
membrane and a f'me chromatin network throughout the nucleus. One, or some- 
times more than one, large nucleolus was found in the centre of the nucleus 
and was also basophillc. These cells correspond to the large basophilic stem 
cells described by Lennert in 1961, which are now called "immunoblasts" by 
our group or "large pyroninophilic cells" by Ahlquist et al. (1971). Immuno- 
blasts occasionally resemble Hodgkin or Sternberg=Reed cells (case 8), but the 
general morphological picture of the cases presented here distinguish them from 
Hodgkin's disease. In addition to immunoblasts, there were blast cells that 
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Fig. 3. Hype~plasia of the pulp. Small germinal centre. Case 13, Giemsa, • 56 

Fig. 4. Infiltration of the pulp by immxmoblasts, plasmablasts, and plasma cells. Case 13, Giemsa, 
• 560 
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Fig. $. Two (relatively pale) areas of "immature sinus histiocytosis". Case 13, Giemsa, • 140 

Fig. 6. Detail of Fig. 5 showing pleomorphic lymphoid cells ("immsture histiocytes"). Giemsa, 
• 700 
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Fig. 7a  aml b. Small abscess with a "reticulocytic" border. Case 7, Giomsa, (a) x 140, ~ )  x 380 
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resembled plasmablasts. These cells were somewhat smaller and contained multi- 
ple, medium-sized nucleoll. Furthermore, some small basophilic cells were found. 
They showed a small to moderate amount of basophilic cytoplasm and a round 
nucleus with relatively fine chromatin. These cells were thus identified as plasma- 
cytoid ceils. The lymphoid ceils and cells of the plasma cell series were occasional- 
ly interspersed with eosinophils and sometimes with erythrocytes or neutrophils, 
but seldom with mast cells. 

In all cases, the lymph node pulp was hyperplastic owing to a markedly 
increased number of immunoblasts and plasmablasts and some plasma cells 
(Figs. 3 and 4). In some cases, these cells were interspersed with eosinophils 
and sometimes with neutrophils. A number of blast cells in both the pulp 
and sinuses showed mitotic activity. 

The lymph nodes from about two thirds of the cases exhibited so-called 
immature sinus histiocytosis (Lennert 1961; Moil and Lennert 1969), usually 
in small foci (Figs. 5 and 6). This "histiocytosis" consists of medium-sized 
cells with a somewhat pleomorphic nucleus, free chromatin, one or two small 
nucleoli, and a small amount of greyish blue cytoplasm. The cell borders are 
usually distinct. Such cells were once thought to be immature histiocytes, but 
Mori and Lennert (1969) showed them to be transformed lymphocytes. In the 
cases presented here, foci of  these cells could be found in peripheral or intermedi- 
ate sinuses, underneath the capsule, or surrounding tmbeculae. 

In three cases (Nos. 5, 7 and 9), a few small foci of true small histiocytes 
(emigrated monocytes) were evident, usually in the cortical pulp. In one of 
these cases (No. 5), the foci showed central necrosis. In the second case (No. 7), 
there was central accumulation of neutrophils, corresponding to a small abscess 
(Fig. 7 a and b). We found a few foci of epithelioid cells in the pulp in one 
case (No. 9). None of our cases exhibited the accumulation of leukocytes within 
germinal centres described by Winblad et al. (1966b). 

In six cases, we examined appendix specimens obtained at the same time 
as the ileocaecal lymph node biopsies. Two of the appendices showed a slight 
to moderate increase in the same cellular elements as seen in the pulp of the 
lymph nodes, especially jmmunoblasts and small histiocytes, within the interfol- 
licular lymphoid tissue and the lamina propria of the upper mucosa. 

Discussion 

It is possible to distinguish lymphadenitis caused by Yersinia enterocolitica infec- 
tion from other kinds of lympbadenitis. The following f'mdings are characteristic 
of the former: (1) thickening of the capsule by oedema, with or without infiltra- 
tion by lymphocytes, plasma cells, and other cells; (2) hyperplasia of the cortical 
and paracortical pulp, with an increase in immunoblasts, plasmablasts, and 
plasma cells; (3) dilatation of the sinuses caused by an increased number of 
cells, especially those of the plasma cell series; (4) foci or relatively large areas 
of "immature sinus histiocytosis" (seen in about two thirds of our cases); 
(5) occasionally, small clusters of small histiocytes (emigrated monocytes) in 
the cortical pulp (only one of our cases showed an abscess slmilar to those 
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seen in abscess-forming reticulocytic lymphadenitis). When these features are 
found in mesenteric lymph nodes, one should suspect a Yersinia enterocolitica 
infection. 

Infections with Yersinia pseudotuberculosis and Salmonella should always 
be considered in a differential diagnosis. In some cases, it is impossible to 
differentiate mesenteric lymphadenitis caused by Yersinia enterocolitica from 
that caused by Yersiniapseudotuberculosis. Especially in early stages of pseudotu- 
berculosis, the histological picture may be quite similar to that of Yersinia 
enterocolitica infection (Lennert 1961). After a few days, however, mesenteric 
lymph nodes in Yersinia pseudotuberculosis infections show massive infiltration 
by ncutrophils and, later, abscesses with a reticulocytic border. This lesion 
was called "abszedierende retikulozyt~e Lymphadenitis" by Mal3hoff (1953). 
Such abscesses were found in only one of our 14 cases of mesenteric lymphadeni- 
tis caused by Yersinia enterocolitica. 

Salmonella infections may also present problems in a differential diagnosis, 
because "immature sinus histiocytosis" is also seen in such infections. True 
typhoid nodules (accumulations of monocytes) are found only in salmonella 
infections, however, and these nodules are usually more frequent than are the 
accumulations of "immature sinus histiocytes" in Yersinia enterocolitica infec- 
tions. 

Nonspecific mesenteric lymphadenitis can also be a diagnostic problem. 
In this type of lymphadenitis, a marked increase in plasma cell precursors 
is often seen in the sinuses; but there is no thickening of the capsule caused 
by oedema and no infdtration by lymphocytes and plasma cells. Furthermore, 
nonspecific mesenteric lymphadenitis does not show histiocytic nodules or foci 
of "immature sinus histiocytosis". 

In enteric and pseudo-appendicitis diseases caused by Yersinia enterocolitica, 
therapy is usually unnecessary. If necessary, tetracycline has been used with 
success (Knapp et al. 1973). Yersinia enterocolitica is resistent to ampicillin, 
carbenicillin, and cephalosporin. It is sensitive to amikacin, chloramphenicol, 
gentamicin, polymyxin, sisomicin, sulfonamide, tobramycin, and trimethoprim- 
sulfamethoxazole (e.g., Knapp 1977). 
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