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Summary. We repor t  the cl inicopathological  and immun-  
ohistological  findings o f  nine cases o f  necrotizing lym- 
phadenitis ,  consist ing o f  four  cases o f  familial infection 
and five cases o f  recurrence. Fever, cervical lymphade-  
nopa thy ,  leucopenia  and swelling o f  the tonsils are char-  
acteristic clinical findings. Morpholog ica l  features o f  the 
lymph  nodes  include the presence o f  immunoblas ts ,  plas- 
macy to id  T cells, histiocytes and macrophages ,  the latter 
with phagocyt ized  nuclear  debris derived f rom degener- 
ated lymphocytes .  However ,  granulocytes  are generally 
absent. Ul t ras t ructural ly ,  tubuloret icular  structures are 
observed no t  only in lympho id  cells, but  in vascular  en- 
dothelial cells. Immunolog ica l  studies o f  peripheral  
b lood  using monoc lona l  antibodies disclose that  C D  8 + 
(Leu 2a + : suppressor /cytotoxic)  cells p redomina te  at  the 
onset, but  they gradual ly  decrease with the clinical 
course and the rat io o f  CD 4 + : C D  8 + (helper: suppres- 
sor) increases as the disease progresses. However ,  in the 
affected lymph nodes,  C D  4 + (Leu 2a + : helper/ inducer)  
cells often increase with the clinical progression,  but  the 
rat io o f  C D  4 + : C D  8 + in the lymph nodes does no t  
correlate with clinical progression.  In  addit ion,  Ki- 
67 + C D  8 + cells are more  often seen than  Ki-67 + C D  4 + 
cells. It is suggested that  necrotizing lymphadeni t is  is 
an infectious disease in which C D  4 + cells are disrupted 
and C D  8 + cells undergo  t rans format ion  to blastoid 
cells. This results in a change in the rat io o f  T subsets. 
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Introduction 

Necrot iz ing lymphadeni t is  (NEL)  is a disease entity 
which was originally described in Japan  in the early 
1970s (Fuj imoto  et al. 1972; Kikuchi  et al. 1972; Wakasa  
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et al. 1973). A l though  it is assumed to be an infectious 
disease, there have been few reports  describing familial 
occurrence or  the recurrence in the same case. Recently,  
we experienced nine cases o f  N E L  compris ing four  cases 
o f  familial infection and  five with recurrence and  have 
examined these cases electron microscopical ly  and im- 
munohistological ly .  

Materials and methods 

Four cases showed familial occurrence and five cases were recurrent 
(Tables 1, 2). 

The tissue samples were divided into three, one part being 
fixed in 10% formalin for routine diagnosis, the second in 4% 
periodate-lysine-paraformaldehyde (PLP) for immunohistochemi- 
cal analysis, and the third in 2.5% glutaraldehyde for conventional 
electron microscopy. For light microscopy, paraffin-embedded seri- 
al sections were cut (2 gm) and stained with haematoxylin and 
eosin (H & E), Giemsa, periodic acid-Schiff (PAS), methyl green- 
pyronin, silver impregnation and elastica-Masson. PLP-fixed tissue 
(cases 1, 2 and 5) were snap-frozen in OCT compound (Miles, 
Elkhart Ind.) and stored at - 8 0 ~  until use for immunohisto- 
chemistry. Fresh frozen tissue sections were cut (4 ~tm) on a cryo- 
star and air-dried for 30 min. 

Immunohistochemistry was performed on paraffin and frozen 
sections with use of the avidin biotin-peroxidase complex (ABC) 
technique (Hsu et al. 1981). The specificity and sources of the 
monoclonal and polyclonal antibodies are reported in Table 3. For 
immunoelectron microscopic observation, frozen sections were 
processed in the same way, applying monoclonal antibodies such 
as CD 4 and CD 8. After immunoperoxidase staining, sections 
were fixed in 2.5% glutaraldehyde for 1 h at 4 ~ C, post-fixed in 
1.0% OsO~ for 30 rain at 4 ~ C, and embedded in Epon 812. U1- 
trathin sections were stained with lead citrate for 2 rain and ob- 
served with a JEM 100 CX electron microscope. Double immuno- 
staining (Ki-67 and CD 4 or CD 8) was performed by using both 
the ABC method and the peroxidase-antipero• (PAP) method 
modified for immunohistochemistry as described previously (Hsu 
et al. 1982). In brief, 4-chloro-l-naphthol, which yields a dark blue 
colour, was used as the double immunostaining chromogenic sub- 
strate in the modified PAP method, after the ABC method. Nega- 
tive controls for immunohistochemistry and immunoelectron mi- 
croscopy were obtained by omission of the primary antibody and 
substitution with phosphate buffered saline (PBS). 
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Table 1. Clinical features of four cases of familial infection and five cases of recurrence of necrotizing lymphadenitis 

Case Age/sex CC Site of S i z e  Complication Recurrence 
no. lymphadenopathy (follow-up period) 

Familial cases 

1 21/M Fever Cervical, bilateral 1 Tonsillar swelling + 
LA Inguinal, right 

2 23/M Fever Cervical, bilateral r Aphta of - 
LA Axillary, right oral mucosa 

Inguinal, right 
3 16/F LA Cervical, right 1 Tonsillar swelling - 
4 50/M Fever Cervical, left a t Angina pectoris - 

LA b t Tonsillar swelling 

Case 5 

Recurrent cases 

5 23/M Fever Cervical, left 1 Gastric erosion + 
LA Tonsillar swelling 

6 26/M Fever Cervical, right a r Tonsillar swelling + 
LA Axillary, bilateral b r Hepatosplenomegaly 

Inguinal, right (3 FB) 
7 36/F Fever Cervical, right 1 ( - )  + 

Malaise Supraclavicular, right 
LA 

8 25/F Fever Cervical, right a 1 Tonsillar swelling + (8 years) 
LA Axillary, bilateral b 1 

Inguinal, right 
9 23/M Fever Cervical, bilateral a r Skin rash + 

Malaise b 1 
LA c 1 

(2 years 7 months) 

(8 years) 

(10 years) 

(3 years) 

CC, Chief complaint; LA, lymphadenopathy; 1, little finger tip size; r, rice size; t, thumb tip size; a, first biopsy; b, second biopsy; 
c, third biopsy; FB, finger breadth. Cases 1 and 2 are male siblings. 
Cases 3 and 4 are father and daughter. Case 5 is the recurrence of case I 

Table 2. Peripheral white blood cell and T cell subset of nine cases 

Case Peripheral blood and T subset (%) Days after 
no. the onset 

WBC (lymphocytes) CD 5 CD 4/CD 8 of symp- 
/ram 3 toms 

1 3700 (2183)" 74 34/50 (0.68) 7 
3100 85.8 40.3/45.1 (1.12) 10 
9 700 21 

2 4700 58 30/33 (0.91) 7 
3400 (2244)" 17 

3 6400 61.7 43.7/19.5 (2.2) 14 
3200 111 

4 4700 73.2 47.4/28.9 (1.65) 9 
11600 76.4 45.6/29.9 (1.52) 22 
82OO 38 

5 4700 (2256) ~ 60.6 33.2/34.2 (0.97) 9 

6 6400 ND ND ND 18 

7 4600 (1978) a ND ND ND 2 

8 2500 (1400) a ND ND ND 12 

9 2900 ND ND ND b 

a Number oflymphocytes; b unclear; ND, not done 

For the estimation of the number of positive cells, a square, 
cross-hatched grid mounted in a 10 x microscope eyepiece was 
used to count at the 20 x objective lens. The number of cells for 
CD 4, CD 8, Ki-67 and CD 4, and Ki-67 and CD 8 per 100 
cells counted was recorded in three counts for each region of the 

specimen in each case. Analysis of T subset in peripheral blood 
was also performed (cases 1 5) by using flow cytometry. 

For conventional electron microscopy, specimens from the 
lymph nodes were fixed in 2.5% glutaraldehyde, post-fixed in 1% 
OsO4 and embedded in Epon 812. Ultrathin sections prepared by 
an ultramicrotome (LKB Bromma, Sweden) were stained with ura- 
nyl acetate and lead citrate, and examined with a JEM 100 CX 
electron microscope at 100 kV. 

Results 

The clinical f indings are summar ized  in Tables 1 and  
2. There were six males and  three females. The age of 
the pat ients  at the t ime of excision ranged f rom 16 to 
50 years old (average of 27 years). All pat ients  visited 
the doctor  several times for c o m m o n  cold-like symptoms 
with fever, general malaise and  lymphadenopa thy .  Cer- 
vical lymph  nodes  were usual ly  involved;  tonsi l lar  swell- 
ing (cases 1, 3-6,  8), skin rash (case 9) and  hepatospleno-  
megaly (case 6) were also observed. The white b lood  
cell coun t  at the init ial  stage was generally below 5000/ 
m m  3, except in cases 3 and  6. Ant ib io t ics  produced  no 
response. 

Case 1 and  2 are male  siblings. Case 2 was affected 
2 weeks after the onset  of  case 1 and  showed similar  
symptoms.  Case I was admi t ted  in 1978 for lymphade-  
nopa t hy  suspicious of  infectious mononucleos is .  Case 
I recurred twice at 2 years 7 mon ths  and  10 years after 
the first onset. 



Cases 3 and 4 are daughter and father. Case 4 was 
affected about 2 months after the onset in case 3. The 
lymphadenopathy of case 4 appeared during admission 
for angina pectoris and hypertension. 

Table 3. Specificities o f  m o n o d o n a l  ant ibodies  used in this study. 

Ant ibody  Specificity Source 

L C A  C D  45; Dakopa t t s  
leucocyte c o m m o n  antigen 

B1 CD 20; pan-B cells Coulter  Immunology  
L 26 Major i ty  o f  B cells Dakopa t t s  
Leu 1 CD 5; pan-T  cells, Becton-Dickinson 

small p ropor t ion  o f  
normal  B cells 
CD 8; cytotoxie/  
suppressor  T cells 
CD 4; helper/  
inducer  T cells 
CD 3; pan-T  cells 
CD 1 ; interdigitat ing 
reticulum cells, 
Langerhans  cells 
and cortical thymocytes  
Natural  killer cells 
Peripheral  T cells 
B cell lineage cells, 
macrophages ,  
activated T cells 
Prol i ferat ion-associated Dakopa t t s  
nuclear antigen 
Interdigitat ing reticulum Dakopa t t s  
cells, Langerhans  cells, 
melanocytes  
Histiocytic cells, Dakopa t t s  
neutrophil ic  granulocytes 
and monocy tes /macrophages  
Histiocytic cells, neutrophil ic  Dakopa t t s  
granulocytes and monocytes /  
macrophages  

Leu 2a Becton-Dickinson 

Leu 3a Becton-Dickinson 

Leu 4 Becton-Dickinson 
Leu 6 Becton-Dickinson 

Leu 7 Becton-Dickinson 
UCHL-1  Dakopa t t s  
H L A  D R  Dakopa t t s  

Ki-67 

S-100 

Lysozyme 

e l - a n t i -  
t r y p s i n  
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Cases 5-9 recurred at 2 years 7 months, 8 years, 
10 years, 8 years and 3 years after the initial onsets. 
In these cases, symptoms were similar to those of the 
early stage of NEL. The affected lymph nodes also 
showed histological features characteristic of NEL. In 
cases 6 and 7, lymphadenopathy with pain was observed. 

The surgically removed lymph nodes, up to 0.5 cm 
in size, are smooth with a soft and fragile consistency. 
On the cut surface irregular yellowish white foci are seen. 

The histopathological findings are shown in Table 4. 
Several cases show periadenitis with capsular thickening 
(cases 4, 6-9). The lesions appear mainly in the paracort- 
ical area where the depletion of lymphocytes is marked. 
Lymph follicles remain sporadically in the lesion (cases 
4, 7-9). Morphological features of the involved lymph 
nodes include the presence of immunoblasts, plasmacy- 
toid T cells, histiocytes and macrophages, the latter with 
phagocytized nuclear debris mainly derived from degen- 
erated lymphocytes. No granulocytes and no evidence 
of bacteria are present in the lesion (Figs. 1 a, b, 2). 

The cell components differ from case to case. Several 
cases contain fibrin thrombi within the coagulation ne- 
crotic area, and the vascular wall in the coagulation ne- 
crosis shows degenerative change (cases 3 and 9) (Fig. 3). 
However, there is no evidence of angiitis. 

The lymph node rebiopsy from case 4, obtained on 
the 22nd day after the initial onset of symptoms, showed 
partial coagulation necrosis, neovasularization and nu- 
merous lymph follicles near the necrotic lesion. Case 
7 had repeated recurrences four times during 10 years. 
Biopsies were performed each time and showed typical 
features of NEL on three occasions. S-100 protein + cells 
increased in the dermatopathic lesions despite the lack 
of a skin rash (cases 2, 4-6 and 9). Lysozyme and cq- 
antitrypsin reacted with macrophages in the lesion. U1- 
trastructurally, a similar cell population was seen as with 
the light microscope. Tubuloreticular structures are of- 

T a b l e  4. His topathological  f inding in nine cases 

Case Periadenit is  Germinal  Blastoid Macrophages  Lymphocytes  Coagulat ion Fibr inoid  Postcapillary Silver Other  f indings 
no.  centre cell deplet ion necrosis th rombus  venules deplet ion 

1 _+ q. q. § q.q. . . . . .  

2 q. -- + q. + + q. q. q. --  --  _ q. Dermatopa th ic  
lesion 

3 -- -- + q. +q.q. q.q.q, q.q. -- q. -- 

Diffuse 
4 + q. q. q. q. q. + q. + q. q. q, - Dermatopa th ic  

+ + + + + + + + + + + + + - lesion 

5 +_ -- + + + + + -- -- -- + Dermatopa th ic  
lesion 

6 + -- + + + + + -- -- + -- Foam cell 
+ - + + + + + + + + + + --  --  Dermatopa th ic  

lesion 
7 + + + + +  + - + + +  + - 
8 + + +  + + +  + + + +  + +  - + - 

+ +  + + +  + +  + + +  + +  --  q, 
9 -- -- q. q, q. q. q. q. q. q. q. -- -- Dermatopa th ic  

+ + + + + + + + + + + + -- -- lesion 
+_ + + + + + + + - - - Capsular  

thickening 

Reactivity is graded follows: - - ,  none;  + ,  most  negative;  q., weak;  q. q.,  modera te ;  q. q. q., s t rong 



Fig. 1. a Major lesions of necrotizing lymphadenitis (NEL) corre- 
spond to the clear zone of the paracortical area of the affected 
lymph node. Dark, island-like zone is aggregation of small lympho- 
cytes (case 1). x 22, inset x 132. b Magnification of a. Many blas- 

toid cells, macrophages, phagocytizing degenerated lymphocytic 
cell debris and non-phagocytic histiocytic cells are major compo- 
nents, x 330 

Fig. 2. Characteristic features of NEL including many blastoid cells (b/), histiocytic cells (h), plasmacytoid T cells (pt), lymphocytes 
(/) and macrophages (m) phagocytizing lymphocytes (case 5). x 2300 



Fig. 3. Fibrin thrombi ( ~ )  within the coagulation necrosis. Inset: 
Poorly developed silver impregnation of vessel wall within the coag- 
ulation necrosis &affec ted  lymph nodes (case 3). x 44, inset x 109 

]Fig, 4. Tubuloreticular structure ( ~ )  in lymphocyte, Bead-like 
structures filling endoplasmic reticulum space, n, Nucleus of lym- 
phocyte; mi, mitochondria, x 44800 

Fig. 5. a CD 8 + (Leu 2a § cells in focus. The number  of  the positive cells is less than in the paracortical area (case 5). x 132. 
b CD 4 + (Leu 3a+/cells  in focus. The nn~itiva eell~ ~r~ rzra ~ncl fewest in nnmh~'r than ("l') R + c.Ml~ (e~eo q~ v t 29 
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Fig. 6. a C D  8 + (Leu 2a +) cells ( ~ ) .  CD 8 + granules  are seen 
a long the cytoplasmic processes of  the cell. These cells, cor respond-  
ing to blas toid  cells (b/), are larger t han  those  of  CD 4 + cells 

(case 5). m, Macrophage ,  x 4900. b CD 4 + cells ( ~ )  with  indented 
nuclei are smaller  t han  CD 8 + cells (case 5). x 6200 
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ten observed, not only in the lymphoid cells, but in the 
histiocytes and vascular endothelial cells (Fig. 4). 

The lymph nodes in cases 1, 2 and 5 were examined 
with monoclonal antibodies and showed that CD 8 + 
cells are more abundant than CD 4 + cells during the 
early stage of the disease (Fig. 5 a, b). CD 8 + cells, which 
clearly correspond to immunoblasts, have large round 
nuclei. CD 4 + cells have smaller nuclei than those of 
CD 8 + cells (Fig. 6a, b). In the affected lymph nodes, 
CD 4 + cells often increase as the disease progresses, 
but the clinical course and the ratio of CD 4 + : CD 8 + 
in lymph nodes does not correlate with that of peripheral 
blood. Immunoblasts, which react with UCHL-1 (MT-1) 
but rarely with L-26, are located more at the periphery 
of the lesions rather than centrally. Ki-67 + cells are ob- 
served in a small number, but Ki-67 + CD 8 + cells (mean 
7.69%) are likely to be present in larger numbers than 
Ki-67+CD 4 + cells (mean 4.07%). 

Peripheral blood T cell subset analysis from cases 
1-5 disclosed that CD 8 + cells were more numerous 
than CD 4 + cells in the early stage of the disease, and 
that CD 8 + cells gradually decreased with clinical pro- 
gression (negative correlation, r--= -0.764, P < 0.05). The 
ratio of CD 4+:CD 8 + in peripheral blood of cases 
3 and 4 revealed normal values. ,Case 5, which is a recur- 
rence in case 1, showed leucopenia (4700/ram 3) and a 
low CD 4+:CD 8 + ratio (0.91). Statistical analysis 
showed that the ratio of CD 4 + :CD 8 + increased with 
clinical course (positive correlation, r = 0.871, P <  0.05) 
(Table 2, Fig. 7). 

Discuss ion 

NEL is a reactive process, described under different 
names by Japanese pathologists in the early 1970s (Fuji- 
moto et al. 1972; Kikuchi 1972; Wakasa et al. 1973). 
Recently, this type of lymphadenitis has also been re- 
ported in America and Europe (Feller et al. 1982; Pileri 
et al. 1982; Turner et al. 1983; Ali et al. 1985; Rivano 
et al. 1987; Dorfman et al. 1987; Facchetti et al. 1989; 
Chamulak et al. 1990). In Japan, NEL is observed more 
frequently in the northern area; however, no characteris- 
tic seasonal occurrence has been noted. In general, the 

disease affects young females more than males, mainly 
from the 3rd or 4th decades onwards. The patients com- 
plain of common cold-like symptoms with fever, lymph- 
adenopathy of the cervical region and leucopenia in the 
early stages. The symptoms seldom respond to antibiot- 
ics; however, steroid and anti-inflammatory drugs are 
relatively effective (Wakasa et al. 1982; Kikuchi et al. 
1983; Asano et al. 1985, 1987, 1990). 

Although a number of papers on NEL have been 
published, cases showing familial occurrence and recur- 
rences in the same individual are infrequent (Tanaka 
et al. 1983; Hanaoka 1985; Mitsuya et al. 1986; Fukuda 
et al. 1987; Asano et al. 1987, 1990; Katayama et al. 
1988). In this paper, four familial and five recurrent cases 
are reported. In almost all of the recurrent cases the 
symptoms were similar to those of the early stages of 
the disease. An occasional finding of tonsillar swelling, 
hepatosplenomegaly and change of T subset in peripher- 
al blood suggests that the disease is a systemic disorder 
rather than a simple disorder of the lymph nodes. 

Histopathological features of the lymph nodes are 
similar in non-familial and non-recurrent cases. It should 
be emphasized that granulocytes are absent in spite of 
the presence of necrotic foci (Wakasa et al. 1982; Asano 
etal. 1985, 1987, 1990; Rivano et al. 1987; Facchetti 
et al. 1989; Chamulak et al. 1990). The role of the plas- 
macytoid T cells is still unclear but the cells may play 
a role in the T-cell-mediated immune response (Feller 
et al. 1983; Facchetti et al. 1988). 

In the familial cases, it is possible that case 2 was 
infected by case 1, as described in other reports (Han- 
aoka 1985; Fukuda et al. 1987; Asano et al. 1987; Ka- 
tayama et al. 1988). A similar relationship may be con- 
sidered between cases 3 and 4, although other family 
members have not been affected. Elucidation of the 
mode of infection of the disease is difficult. 

It is postulated that CD 4 + cells are primarily af- 
fected by agents resulting in their degeneration and de- 
pletion in the early stages of the disease and possibly 
in the recurrent state. The damaged lymphocytes are 
subsequently phagocytized by macrophages. However, 
CD 4 + cells gradually increase, while CD 8 + cells gradu- 
ally decrease with an increase of the CD 4+:CD 8 + 
ratio, similar to what is seen in peripheral blood (Rivano 
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et al. 1987; Asano  et al. 1987, 1990). Blast  t r ans fo rma-  
t ion o f  T cells into immunob la s t s  occurs  in the lesions 
(Rivano  et al. 1987; Asano  et al. 1987, 1990) and these 
immunoblas t s ,  co r responding  to C D  8 + cells, m a y  be 
s t imulated by causat ive agents  (Asano et al. 1990). In  
our  study, Ki-67 + C D  8 + cells general ly p r e d o m i n a t e  
(rather  than  K i - 6 7 + C D  4 + cells) and  the K i - 6 7 + C D  
4 + : K i - 6 7 + C D  8 + rat io does not  corre la te  with the 
course of  the illness. C h a m u l a k  et al. (1990) considered 
these immunob la s t s  to be o f  B cell origin because of  
staining with L 26 and  L N 1 ;  we demons t r a t ed  nei ther  
clusters o f  m o n o c y t o i d  B cells nor  o f  B immunob la s t s  
within the foci o f  N E L .  

The  pathogenes is  o f  N E L  is still obscure,  bu t  it seems 
to be associated with viruses, ant ibiot ics  are ineffective 
(Asano et al. 1987, 1990); no granulocytes  appea r  in the 
lesion (Pileri et al. 1982; Turner  e ta l .  1983); there is 
a f requent  appea rance  of  tubulore t icular  s t ructures  (Im- 
a m u r a  et al. 1982; Asano  et al. 1987, 1990); and eleva- 
t ion o f  the 2 ' -5 '  ol igoadenylic  acid synthesizing enzyme 
which induces c~-interferon is found  (Takeshi ta  et al. 
1986). These viruses m a y  be Eps te in-Barr  (Takada  et al. 
1980), rubella  (Kikuchi  et al. 1983), p a r a m y x o -  ( Im- 
a m u r a  et al. 1981), pa ra inf luenza  ( S a k u m a  et al. 1983; 
Asano  e ta l .  1985) or  h u m a n  herpes  s implex virus-6 
(Feller et al. t983;  M i n a m i s h i m a  1990). N E L  m a y  be 
caused by  Toxoplasrna (Kikuchi  1977) or Yersinia entero- 
colitica (Feller et al. 1983). 

There  are several diseases which mus t  be differentiat-  
ed f r o m  N E L .  These include ma l ignan t  l y m p h o m a  (Kik-  
uchi et al. 1983; R ivano  et al. 1987; C h a m u l a k  et al. 
1990), ca t -scra tch  disease (Wakasa  et al. 1982), tularae-  
mia  (Wakasa  et al. 1982), Yersinia enterocolitica (Feller 
e ta l .  1983), infectious mononuc leos i s  (Kikuchi  et al. 
1983), toxoplasmos is  (Kikuchi  et al. 1977), lymphaden i -  
tis a ccompany ing  systemic lupus e ry thematosus  (Wakasa  
et al. 1982; Kikuchi  et al. 1983), tuberculosis  (N ieman  
1990) and  influenza (Kikuchi  et al. 1983). Precise clinico- 
pa thologica l  and immunoh i s tochemica l  analysis gives 
useful i n fo rma t ion  in unders tand ing  the disease. 
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