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We describe the case of a 56-year-old man who pre- 
sented with numbness and tingling of the extremities, 
weakness, and fatigue. Laboratory findings included ane- 
mia and thrombocytopenia. A diagnosis of intravascular 
lymphomatosis was established when liver, omentum, and 
bone marrow samples were examined. A review of the 
literature reveals that most cases of intravascular lym- 
phomatosis have cytopenias, mainly anemia and throm- 
bocytopenia, but bone marrow involvement is rare. In our 
case, a subtle neoplastic infiltrate in the marrow sinusoids 
was highlighted with a 6-cell marker. While immunohis- 
tochemical analysis was not performed in most reported 
cases in the literature, our studies suggest that a system- 
atic search in bone marrow of cases of intravascular lym- 
phomatosis may reveal unsuspected neoplastic cells. We 
conclude that bone marrow involvement in intravascular 
lymphomatosis appears to be rare, has subtle features, 
and is difficult to diagnose if unsuspected and not 
searched for. 

(Arch Pathol Lab Med. 1999;123:952-956) 

ntravascular lymphomatosis is a rare and insidious non- I Hodgkin lymphoma that is a pecuhar variant of large 
cell lymphoma.',2 It may be considered as a "malignant 
lymphoma, high grade, inmunoblastid' in the Working 
Formulatiow3 and it could be considered as an "unclassi- 
fied large 8-cell lymphoma" in the REAL classification.* 
The tumor is characterized by multifocality and exclusive 
or predominant growth within the vasculature.'.' Since 
some of the neoplastic cells line the luminal side of the 
blood vessels, intravascular lymphomatosis was formerly 
considered a neoplasm of endothelial or subendothelial 
cellsz and was called neoplastic endotheliomatosis and 
malignant angioendotheliomatosis, among other names. 

Afflicted patients usually are middle-aged or elderly 
and present with central nervous system or skin manifes- 
t a t i ~ n s . " ~  The neurologic symptoms usually are nonspe- 
cific and may not be localized. They may result from mul- 

tiple infarcts secondary to vascular o c ~ l u s i o n . ' ~ ~ ~ ~  Virtually 
any organ can be involved, but the bone marrow is usually 
spared.""' Except for hypocellularity or hypercellularity, 
bone marrow findings in intravascular lymphomatosis are 
usually described as  unremarkable,s,9 and neoplastic cells 
are noted in rare  case^.^.^'^." 

We describe the case of a 56-year-old man with intra- 
vascular lymphomatosis who  presented with neurologic 
manifestations and inconspicuous bone marrow involve- 
ment, suspected by light microscopy and confirmed by 
immunohistochemical studies. To better define the char- 
acteristics and sifificance of bone marrow involvement 
In ~ntravassular ~ m p h o m a t o s ~ s ,  we have compared our 
f ind~ngs with those reported in the l~terarure 

REPORT OF A CASE 

A 56-yearald white man presented to the emergency depart- 
ment with hematemesis. weakness. and fatime. For the oriar 2 u 

years he had complained of chest pain numbness, and tingling 
in his upper extremities. He underwent a cervical spine laminec- 
tomy because a bone spur was suspected of irnpLging on the 
spine. The patient had no relief following this procedure. The 
physical examination was not significant, and an upper gastro- 
intestinal tract double-conhast radiographic examination and 
barium enema revealed no sienificant abnormalities. An exolor- 

Because of &explained anemia, he was transferred to a univer- 
sity hospital. 

His medical history included epilepsy secondary to meningtis 
since he was 10 years old. His seizures were poorly controlled 
with ohenobarbital. ohenvtoin. and diazeoam. 

- .  ". . 
0.45); mean corpuscular hemoglobin concentration, 20 mmol/L 
(32.4 gldL) (normal, 19-22 mmol1L [30-36 gldL]); retiiulocytes, 
0.034 (normal, 0.0054 015); and platelets, 57 X I(IVIL (normal, 
150450 X 10~1L). The peripheral blood showed a normoduomic 
microcytic anemia with an occasional nucleated red blwd cell. 
No abnormal cells were noted. Flow cytometry of the peripheral 
blood showed a predominance of T-heloer cells !Leu-4 ICD31. . .. 
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Figure 2. lmmunohisiochemiifry rvrih the 6-cell markerL26. Theneo- 
plastic celli are 'within sinuroitl$ and mark a i  t3 ce lh  A. L;r:ei wedge 
biop.y 8, ttone marrow, core biopsv fori~ininal m a g n i b t i o n  x lOOOi .  

should not be excluded in the presence of an extravascular 
(nodal or extranodal) comp~nent.',~ 

The diagnosis of intravascular lymphomatosis can be 
confirmed with immunohistochemical studies, which 
show that the neoplastic ceUs react with the leukocyte 
common antigen (CD45) and usually with B-cell marbrs 
(L26 [CDZU] and CD19). There are occasional cases of T- 
cell lineage'",'5 and more rare cases are of histiocytic lin- 
eage.'"." The neoplastic cells are negative for endothelial, 
epithelial, or melanoma cell markers." 

The differential diagnosis of intravascular lymphomato- 
sis includes other diseases that may have an intravascular 
component such as disseminated carcinoma, malignant 
melan~ma:~ acute leukemia, angocentric imrnunoprolifer- 
ative lesions, angiosarcoma, reactive angioendothdinmato- 
sis, and papillary endovascular angioend0thelioma?~'.'~t.~9 TO 
narrow the differential diagnosis, immunohistochemistry 
or flow cytometry markers for leukocytes, B- and T-cell 
markers, as well as immunohistochemistry for cytokuatm, 
factor VUI-related antigen, S100, and -45 may be 
helpful. 

It is not known why the neoplastic cells of intravascular 
lympholiiatosis remain predominantly in the vessels and 
tumor is usually not found e~travascularly.~~' This may be 
a result of abnormal interactions between homing recep- 
tors of neoplastic lymphocytes and cell adhesion mole- 
cules of endothelial cells of high endothelial venules 
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(HEV). It has been suggested that, if there is such an ab- 
normaliq, it is more likely to be in the neoplastic lym- 
phocytes than in the endothelial cells.20 LFA-1 (lymphocyte 
function-associated antigen 1, CDllaICDlB), a lympho- 
cyte adhesion molecule, was not detectable in neoplastic 
cells of intravascular lymphornat~sis,~~ suggesting that the 
absence or deficiency of CDllaICD18 may contribute to 
thc inability of the neoplastic cells to migrate through the 
HEV2"owever, LFA-I is decreased or absent in 50% of 
B-cell lymphomas," most of which have an extravascular 
component, suggesting that LFA-1 may not be the critical 
factor for the lack of migration of intravascular lympho- 
matosis cells. Furthermore, the endothelial cell adhesion 
lnolecule ICAMl (CD54) that is the ligand for LFA-1 ap- 
pears prserved,ls~'O but it has also been shown that HEV 
may lack certain antigens as detected with the antibody 
HECA452.M 

Bone marrow examination is performed for staging ma- 
lignant lymphoma or as part of the workup of patients 
with protean presentations such as fever of unknown or- 
igin. A review of the literature of cases of intravascular 
lymphomatosis shows frequent anemia and thrombocy- 
topenia, but it is surprising that neoplastic cells in the 
bone marrow are rarely rep~rted.""'.'~ Therefore, the fol- 
lowing is an account of the reviewed literature regarding 
hematologic and bone marrow hndings in cases of intra- 
vascular lymphomatosis with emphasis on the presence or 
absence of neoplastic cells in the bone marrow (Table). 

Ansell et aIz2 reported 1 patient with intravasrular lym- 
phomatosis who had leuko enia and a bone marrow ques- 
tionable for lymphoma. CEapin et a15 reportcd 1 patient 
xith anemia and a normal bone marrow. Cheng et all2 
reported a patient with ancmia and tluombucytopenia, 
and the marrow was normocellular but with active hem- 
ophagocytosis; neoplastic cells were not reported in the 
bone marrow. Demirer et al' reported bone marrow find- 
ings in 3 of 4 cases of intravascular lymphomatosis. The 
marrow was not involved in 2 cases, and erythroid hy- 
perplasia was noted in a patient with anemia and throm- 
bocytopenia. Devlin et a l e  reported 2 cases with no mar- 
row involvement; both had anemia and 1 had thrombo- 
cytopenia. Domizio et al'Qeported a patien1 with anemia, 
thrombocytopenia, and circulating nucleated red blood 
cells and unremarkable bone marrow. Fererry et alla report- 
ed 6 patients with intravascular lymplion~atosis, 4 cases 
had anenud, and 5 had thrombocytopenia; none had bone 
marrow involvement. Glass et a16 reported 4 patients with 
intravascular lymphomatosis, and the bone marrow was 
examined in only 1 patient who had thrombocytopenia; 
the marrow was hypocellular. No hematologic findings 
were provided for the other 3 cases. Ip et a12' reported a 
patient with pancytopenia, but the bone marrow findings 
were not mentioned. Jalkanen et a12Veported 3 cases of 
intravascular lymphomatosis; 1 presented with anemia 
and the bone marrow findings were not reported. Khalidi 
et al" reported 5 cases of intravascular lymphomatosis; 1 
showed bone marrow vesseis distended by neoplastic 
cells; bone marrow findings of 4 cases and laboratory find- 
ings were not indicated. Setoyama et all5 reported a pa- 
tient with mild anemia; the bone marrow was normal. 
Sheibani et allo re orted 3 patients with intravascular lym- 
phomatosis and t X e lnarrow was examined in 2. One pa- 
tient presented with anemia and leukopenia, and the mar- 
row had neoplastic cells "in the capillaries"; the other pa- 
tient had the bone marrow not involved. Stroup et a19 re- 

Iniravascuiar Lymphomatoiii in Bone Marro-Tucker et al 



Bone Marrow (EM) and Hematologic Findings of lntravaszlar ~ ~ m ~ h o ~ t o s i s :  ~eviewofthe literature" 
1 R M  Findinm 

1 
. . . . . . . . . 0- 

Hematologic Findings 
8M Examined1 

Source Total Carert BM Involvement Anemia Leukopenia Thromboojtopenia 

Ansell et al" 
Chapin et al' 
Cheng et al" 
Demirer el al7 
Devlin et als 
Domir io et al" 
Ferry et al" 
Class et ale 
Ip el al:' 
Jalkanen et all0 
Khalldi et aln 
Setovama et al" 

111 Indeterminate 
112 Negative 
1 I1 Negative 
314 Negative 
212 Negative 
111 Negative 
016 N D  
114 Negative 
Oil N D  
013 NO 
1 I5 Tumor cells: 111 
I11 Neeative 

3i7 Negative 
~ h e ~ b a n i  el  a l D  213 Tumor cells 112 

h'D Ye5 N D  
Yes (111) NO N D  
Yes N D  Yes 
Yes (313) N D  N D  
Yes (212) Yes (112) Yes I l iZ i  
Yes No  Yes 
Yes 1416) No  (616) Yes (5161 
NO N D  Yes (111 1 
NO Yes Yes 
No  (313) N U  N D  
N D  N D  N D  
Yes No  N D  

Wick et aP5 111 Negative Yes 
DiCiuseppe e l  al" 8/10 Tumor cells: 118 N D  
DiCiuseppe et allb 515 Negative N D  

Yes !I121 Yes I I R !  No  
Yer (213) Yes (213) Yes (213) I 

1 Current ;iport 1 I1 ~ u m o r  cells: 111 Yes Yes Yes 
1 Total 26/52 Tumor cells: 4/26 

* N D  indicates not described. This feature was not descrih~d, not examined, or not mentioned. 
t Number oicases i n  which hone marrow was mentioned, either as positive or negativeltotal number of case, reported. 

ported 7 cases of intravascular lymphomatosis, and the 
bone marrow was examined in 3 patients. Two patients 
had pancytopenia, and the bone marrow was hypercel- 
lular in 1 and necrotic in the other; the third patient had 
a normal cell blood count and a normocellular bone mar- 
row. No neoplastic cells were detected. Wick et alZS re- 
ported 1 patient with anemia, and the bone marrow had 
plasmacytosis, but it was negative for tumor. DiGiuseppe 
et all3 reported 8 patients with intravascular lymphoma- 
tosis, 3 had hemolytic anemia, and the hematologic find- 
ings were not mentioned for the other cases. Only 1 had 
bone marrow involvement, but the features of the involved 
marrow were not mentioned. In a subsequent study by 
these authors,'* it was noted that despite using immuno- 
histochemical studies for B cells, the neoplastic cells were 
not detected in 5 of those cases. However, polymerase 
chain reaction (PCR) analysis for rearranged immuno- 
globulin heavy chain (IgH) showed a high rate of clonal 
populations.26 These findings suggested that the presence 
of clonal B-cell populations detected by PCR with negative 
histologic findings may be suggestive of bone marrow in- 
volvement by intravascular lymphomatosis. 

Therefore, bone marrow was examined in 26 of 52 pa- 
tients with intravascular lymphomatosis reported in the 
literature. In the majority, the bone marrow was described 
as unremarkable or negative for tumor. Four cases had 
neoplastic cells detected in the bone marrow The infiltrate 
was described in 1 case as "within the ~apillaries'''~ and 
distending vessels in another1' 

The patient who is the subject of our report had pan- 
, cytopenia and a bone marrow that was nom~ocellular with 

trilineage hematopoiesis. The bone marrow sinusoids and 
neoplastic cells were not readily apparent in the hematox- 
ylin and eosin sections, but they were h i a igh ted  with 

immunohistochemical studies. ~robablv because of tech- ~ ~ . ' - ,  ~- ~ 

~ c a l  variations such as antigen retrieval. The diagnosis of 
intravascular lymphomatosis is difficult, and about 50% of 
cases are diagnosed at a u t ~ p s y . ~  It has been suggested 
that an early diagnosis and treatment may result in oc- 
casional cases of complete remi~sion."~ Without treat- 
ment. death is inevitable. usuallv in less that 24 

In the above analysis we ha; not included what some 
investigators consider a variant of intravascular lympho- 
matosis called malimant histiocvtosis-like B-cell lvm~ho-  
ma.z7 This variant Gesented in a group of Asian iatiints, 
with a rapidly aggressive clinical course but usually did 
not have central nervous system or skin manifestations. 
Anemia, leukopenia, and thrombocytopenia were com- 
mon. Most cases had bone marrow involvement manifest- 
ed bv neoplastic cells in marrow sinusoids. Some cases 
had hemo;,hagwytic hyndrome. 

In sumrnarv. i t  is evldent that 1ntravnscul3r Iv~lvhorna- 
1.  , 

tosis commonly present with cytopenias, usually anemia 
and thrombocytopenia, findings that may not be ex- 
plained by the bone marrow findings alone. Some cases 
of anemia may be due to concomitant hemolytic anemia 
or bone marrow hypoplasia. The review of the literature 
discloses that neoplastic cells are not typically noted in 
the bone marrow of cases with intravascular lymphoma- 
tosis. We found that sinusoids and neoplastic cells are 
highlighted with immunohistochemical studies. Thus, we 
believe that the immunohistochemical evaluation of bone 
marrow in cases of intravascular lymphomatosis may re- 
veal unsuspected involvement. Kinetic studies may be 
helpful to determine the fate of blood cells in cases of 
intravascular lymphomatosis with cytopenias and their 
possible relationship with the presence of neoplastic cells 
in bone marrow sinusoids. 

immunohistochemistr~ using L26 We the crit ical r w i e w  and comments of Dr 
(CD20). We believe that, if the disease is suspected, per- ~ d ~ ~ ~ d  I. ~ ~ t ~ ~ ~ ~ .  
forming immunohistochemical studies or immunoglobu- 
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