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ABSTRACT: Intravascular lymphomatosis is a rare lymphoma presenting a vari-
ety of symptoms due to proliferation of tumour cells within blood vessels in the
brain, the skin and other organs. This disease is generally considered to be high-
ly malignant, but to be relatively susceptible to combined chemotherapy, when
diagnosed in the early stage. 

We describe a case of intravascular lymphomatosis, presenting with diffuse
interstitial shadows on chest radiographic image, which could be diagnosed by
transbronchial lung biopsy. The patient showed a good response to combined
chemotherapy. 

We propose that transbronchial lung biopsy is a useful procedure for the diag-
nosis of intravascular lymphomatosis.
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Intravascular lymphomatosis (IVL) is a rare lymphoma,
in which proliferation of tumour cells is limited to the
inside of small arteries, veins and capillaries. The symp-
toms are caused by blood flow disturbances or embo-
lisms due to massive proliferation of tumour cells within
the lumina of the small vessels. IVL often involves the
nervous system and/or the skin, with various clinical man-
ifestations, but rarely the bone marrow, lymph nodes,
liver or spleen, which are common targets of other lym-
phomas [1–5]. Antemortem diagnosis of IVL is often
difficult, when skin lesions or neurological abnorma-
lities are absent. We report a case with IVL presenting
diffuse interstitial shadows on chest radiographic image,
which could be diagnosed by transbronchial lung biop-
sy (TBLB) at an early stage and showed a good res-
ponse to combined chemotherapy.

Case report

A 53 year old female, who had been complaining of
persistent cough and high fever for a month, was admit-
ted to a community hospital on May 6, 1994. Her chest
roentgenogram showed slight interstitial changes in both
lungs, and laboratory data revealed a highly elevated
serum lactic dehydrogenase (LDH), level 3,858 IU·L-1,
(reference value 100–450 IU·L-1). Although a diagno-
sis was not obtained, she was treated with prednisolone
(30 mg·day-1), and her symptoms and the level of serum
LDH improved over the course of 1 month.

However, her symptoms relapsed as the dose of pred-
nisolone was decreased over the next month, and ad-
ditional complaints, such as headache and exertional

dyspnoea, appeared. She was referred to our hospital on
August 17, 1994.

On admission, the patient was physically unremark-
able. There were no skin lesions or signs of neurolog-
ical abnormality. Chest auscultation was normal. No
lymphadenopathy or hepatosplenomegaly was detected.
A white blood cell count was normal, and no malignant
cells were observed in peripheral blood or in bone mar-
row aspiration. Laboratory tests indicated elevated LDH,
5,085 IU·L-1, glutamic oxaloacetic transaminase (GOT)
113 IU·L-1 (reference value 5–35 IU·L-1) and adenosine
deaminase 50.5 IU·L-1 (reference value 8–20 IU·L-1). 

Arterial blood gas analysis showed moderate hypox-
aemia (pH 7.42, arterial oxygen tension (Pa,O2) 7.3 kPa
(55 mmHg), arterial carbon dioxide tension (Pa,CO2) 4.8
kPa (36 mmHg)), while the patient was breathing room
air. Pulmonary function tests showed no restrictive or
obstructive defects, but transfer factor for carbon mon-
oxide was decreased to 50% of the predicted value. A
chest radiographic image demonstrated bilateral diffuse
interstitial changes, particularly in the bilateral lower
lung fields and blunting of the right costophrenic sinus
(fig. 1a). Computed tomography scans of the chest revealed
diffuse ground-glass shadows in both lungs and a local-
ized anterior medial peripheral wedge-like density in the
right lung (fig. 2a), but there was no evidence of lymph
node involvement or pleural fluid in the thorax.

TBLB specimens, from the right lower lobe docu-
mented the presence of atypical lymphocytes within small
pulmonary arteries, veins and capillaries, but not out-
side the vessels (fig. 3). Those from the anterior medial
peripheral wedge-like density revealed nonspecific old
inflammatory changes. Furthermore, a magnetic resonance
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Fig. 1.  –  a) Chest posteroanterior radiographic image on admission, showing interstitial changes in the bilateral lower lung fields without hilar
enlargement. b) After CHOP therapy, these changes improved appreciably. CHOP: cyclophosphamide, doxorubicin, vincristine and prednisolone
combined chemotherapy.

a) b)

Fig. 2.  –  a) Computed tomography scan of the lung, showing ground-glass shadows in both lungs. b) After therapy, these shadows almost dis-
appeared.

Fig. 3.  –  A biopsy specimen of the lung. Atypical lymphocytes are
seen within small pulmonary arteries, veins and capillaries, but not
outside the vessels. Expansion of the alveolar septa due to atypical
lymphocytes within the capillaries is also visible. (Haematoxylin and
eosin (H&E) staining; internal scale bar=5 µM).

image of the brain demonstrated bilateral subdural hydro-
ma and herniation of the cerebellar tonsil, which were
considered to be the cause of the symptoms of intract-
able headache. Biopsy specimens of the dura revealed
the same findings as in the lungs, where atypical lym-
phocytes were detected only within small vessels. Atypi-
cal cells observed in the frozen specimens from the lung
and the dura were positive for L-26 (CD20), CD19, CD22
and CD45 which were B-cell markers, but were nega-
tive for CD45RO, CD3 and CD4 which were T-cell
markers.

The patient was, thus, diagnosed as having IVL with
pulmonary and dural involvement. She received systemic
chemotherapy, consisting of cyclophosphamide, doxo-
rubicin, vincristine, and prednisolone (CHOP). Her chest
radiographic image (fig. 1b), computed tomography scans
(fig. 2b), laboratory data, and symptoms markedly im-
proved within 1 month. Since the anterior medial peri-
pheral wedge-like density in the right lung showed no
perceptible change during the chemotherapy, it was



considered to be an old inflammatory change. However,
in December 1995, 1 month after completing the ninth
cycle of CHOP therapy, serum LDH was again found
to be 2,466 IU·L-1. The appearance of atypical lympho-
cytes in peripheral blood confirmed a relapse. The patient
is receiving another chemotherapy regimen, with vin-
cristine, cyclophosphamide, prednisolone and doxoru-
bicin, with a good initial response at the present time.

Discussion

IVL was first described by PFLEGER and TAPPEINER [6]
in 1959 as "cutaneous small vessel neoplasm", and was
considered to be an endothelial neoplasm. However, sub-
sequent reports have provided evidence that it should
be considered a subtype of B-cell lymphoma, in which
proliferation of tumour cells is limited to the inside of
small arteries, veins and capillaries [7, 8]. The symptoms
are caused by blood flow disturbances or embolisms
due to massive proliferation of tumour cells within the
lumina of the small vessels. IVL often involves the ner-
vous system and/or the skin, with some clinical mani-
festations, but rarely involves the bone marrow, lymph
nodes, liver or spleen, which are common targets of other
lymphomas [1–5].

Antemortem diagnosis of this disease is often diffi-
cult, when skin lesions or neurological abnormalities are
absent. Although the involvement of the lung has fre-
quently been found in IVL at autopsy [2], there have
been few reports presenting it as a primary lung disease
[4, 5, 9–13]. In most cases, clinical signs and symptoms
do not prompt the physician to consider a biopsy of the
lung for differential diagnosis, so that the patients may
not, unfortunately, receive appropriate therapy at an
early stage. There have been a few cases diagnosed by
open lung biopsy [4, 10], but only one case diagnosed
by TBLB [5].

This is the second report, to our knowledge, demon-
strating that TBLB is a useful procedure for the diag-
nosis of this disease. In general, IVL is thought to be
highly malignant. In a review of 73 cases, the overall
mortality was over 80%, with a survival time ranging
2–48 months after diagnosis (median 6 months, mean
10 months) [1]. However, IVL presenting only lung
involvement often shows a good response to combined
chemotherapy [5, 10] and, moreover, 9 year survival
was reported in a case with successful treatment [4]. In
the present case, thanks to diagnosis at an early stage,
when the patient complained of headache but had no
neurological abnormalities, the patient has shown a
good response to chemotherapy and has so far survived
for over 2 yrs. Our experience and those of others sug-
gest that early diagnosis is of great importance for bet-
ter prognosis in IVL.

In conclusion, we propose that intravascular lym-
phomatosis should be included in the differential diag-
nosis when diffuse interstitial shadows are seen on chest
radiographic image associated with a marked elevation
of serum lactate dehydrogenase. Of particular note is the
fact that transbronchial lung biopsy is a useful proce-
dure for the early diagnosis of intravascular lymphomato-
sis, and may contribute to a relatively good prognosis.

References 

1. Gupta AK, Lipa M, Herberman HF. Proliferating angio-
endotheliomatosis. Arch Dermatol 1986; 122: 314–319.

2. Wick MR, Mills SE, Scheithauer BW, Cooper PH, Davitz
MA, Parkinson K. Reassessment of malignant "angio-
endotheliomatosis". Am J Surg Pathol 1986; 10: 112–
123.

3. Glass J, Hochberg FH, Miller DC. Intravascular lym-
phomatosis: a systemic disease with neurogenic mani-
festations. Cancer 1993; 71: 3156–3164.

4. Stroup RM, Sheibani K, Moncada A, Purdy LJ, Battifora
H. Angiotropic (intravascular) large cell lymphoma: a
clinicopathologic study of seven cases with unique clin-
ical presentations. Cancer 1990; 66: 1781–1788.

5. Demirer T, Dail DH, Aboulafia DM. Four varied cases
of intravascular lymphomatosis and a literature review.
Cancer 1994; 73: 1738–1745.

6. Pfleger L, Tappeiner J. Zur Kenntnis der systemisdien
Endotheliomatose der cutanen Blutgefässe. Hautarzt
1959; 10: 359–363.

7. Carroll TJ, Schelper RL, Goeken JM, Kemp JD. Neo-
plastic angioendotheliomatosis: immunopathologic and
morphologic evidence for intravascular malignant lym-
phomatosis. Am J Clin Pathol 1986; 85: 169–175.

8. Molina A, Lombard C, Donlon T. Immunohistochemical
and cytogenetic studies indicate that malignant angioen-
dotheliomatosis is a primary intravascular (angiotropic)
lymphoma. Cancer 1990; 66: 474–479.

9. Yousem SA, Colby TV. Intravascular lymphomatosis
presenting in the lung. Cancer 1990; 65: 349–353.

10. Tan TB, Spaander PJ, Blaisse M, Gerritzen FM. Angio-
tropic large cell lymphoma presenting as interstitial lung
disease. Thorax 1988; 43: 578–579.

11. Pellicone JT, Goldstein HB. Pulmonary malignant angio-
endotheliomatosis: presentation with fever and syndrome
of inappropriate antidiuretic hormone. Chest 1990; 98:
1292–1294.

12. Snyder LS, Harmon KR, Estensen RD. Intravascular
lymphomatosis (malignant angioendotheliomatosis) pre-
senting as pulmonary hypertension. Chest 1989; 96:
1199–1200.

13. Kamesaki H, Matsui Y, Ohno Y, et al. Angiocentric
lymphoma with histologic features of neoplastic angio-
endotheliomatosis presenting with predominant respira-
tory and hematologic manifestations. Am J Clin Pathol
1990; 94: 768–772.

INTRAVASCULAR LYMPHOMATOSIS IN THE LUNG 957


