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SHORT REPORT

Sentinel lesions of primary CNS lymphoma
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Abstract
Some patients ultimately diagnosed with
primary CNS lymphoma (PCNSL) have
transient symptomatic contrast enhanc-
ing lesions. These "sentinel lesions" of
PCNSL recede spontaneously or with cor-
ticosteroid treatment and present an
important diagnostic dilemma because
they show variable, but non-diagnostic
histopathological features.
Four previously healthy, immunocom-

petent patients aged 49 to 58 years had
contrast enhancing intraparenchymal
brain lesions. Before biopsy, three of the
four were treated with corticosteroids.
Initial biopsies showed demyelination
with axonal sparing in two, non-specific
inflammation in one, and normal brain in
one. Infiltrating lymphocytes predomi-
nantly expressed T cell markers with rare
B cells. All four patients recovered within
two to four weeks after the initial biopsy
and imaging studies showed resolution of
the lesions. The CSF was normal in three
of the four patients tested; oligoclonal
bands were absent in both of the two
tested.

After seven to 11 months, each patient
developed new symptomatic lesions in a
different region of the brain, biopsy of
which showed a B cell PCNSL. The mech-
anism of spontaneous involution of senti-
nal lesions is not understood, but may
represent host immunity against the
tumour. Sentinel lesions of PCNSL
should be considered in patients with con-
trast enhancing focal parenchymal lesions
that show non-specific or demyelinative
histopathological changes. Close clinical
and radiographic follow up is essential if
PCNSL is to be diagnosed early in such
patients.

(3 Neurol Neurosurg Psychiatry 1996;60:102-105)
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Primary CNS lymphoma (PCNSL) is an
uncommon neoplasm, representing about 1%
of all intracranial tumours. However, for
unknown reasons the incidence of PCNSL is

increasing, even among immunocompetent
people.' Before diagnosis of PCNSL some
patients have enhancing intra-axial CNS
lesions that regress spontaneously23 or with
corticosteroid treatment.' 5 Therefore, PCNSL
may simulate multiple sclerosis with waxing
and waning brain lesions.6 We introduce the
term "sentinel lesions" for the contrast enhanc-
ing focal lesions that precede by several
months the histopathological diagnosis of
PCNSL. We describe the clinical and
histopathological findings in four patients who
presented with sentinel lesions of PCNSL.

Patient 1
A 58 year old woman first noted intermittent
diplopia in July 1989 that lasted four weeks
and resolved spontaneously. In September
1989 she became progressively fatigued and
somnolent over two weeks. Examination in
September 1989 showed disorientation and
weakness of the left leg. Brain CT and MRI
disclosed an enhancing lesion with mass effect
in the right hypothalamus. The CSF was
normal and serum sodium content was low,
consistent with inappropriate antidiuretic
hormone secretion. Dexamethasone was
started and she improved over the next two
weeks. In November 1989, a CT guided
stereotactic biopsy of the hypothalamic lesion
showed a chronic inflammatory infiltrate and
demyelination with axonal sparing. No
intranuclear or cytoplasmic inclusions were
seen and immunostaining for toxoplasmosis
was negative. Immunostaining for L26 and
Leu 22 antigens disclosed perivascular T cells
with few B cells. A diagnosis of probable
multiple sclerosis was made. The patient was
discharged without symptoms and the corti-
costeroid dosage was reduced over the next
four weeks.

Seven months later she again noted fatigue,
disorientation, left sided weakness, and visual
impairment. Brain CT showed enhancing
lesions in the septum pellucidum, head of the
right caudate, splenium of the corpus callo-
sum, and at multiple sites in the periventricular
white matter. The prior biopsy site in the hypo-
thalamus appeared as a small lucency without
enhancement. A stereotactic biopsy of the right
caudate lesion in July 1990 showed a B cell
lymphoma of the diffuse large cell subtype.
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Patient 2
A 49 year old woman noted ataxia, vertigo,
and deafness in her right ear for two weeks in
December 1988. Examination showed ataxia,
dysarthria, hearing loss in the right ear, nystag-
mus, and right facial weakness involving the
frontalis muscle. A contrast enhancing mass in

Figure 1 Contrast
enhanced MRI ofpatient
3. (A) April 1992; left
basal ganglionic tumour.
(B) October 1992; MR
showing resolution of left
basal ganglionic lesion.
Neurological examination
was normal at this time.
(C) December 1992; right
basal ganglionic mass is
present, six weeks after
scan shown in (B).
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the right lateral pons extending to the fourth
ventricle was seen on brain CT and MRI.
Suboccipital craniotomy and biopsy per-
formed 10 days later showed a normal brain
stem and cerebellar tissue with minimal
inflammation. A surgical clip and postopera-
tive scan confirmed that the biopsy came from
the lesion, although it remains possible that
the histological sample did not represent all
abnormal areas. The patient was treated with
corticosteroids for three weeks and her symp-
toms resolved. She was readmitted in March
1989 with vertigo and nystagmus. The previ-
ous lesion had completely resolved radi-
ographically and CSF cytology was negative.
She again improved with corticosteroid treat-
ment.

In November 1989, 11 months after her ini-
tial symptoms, she had five weeks of progres-
sive headache, confusion, and dysarthria. A
contrast enhancing lesion was seen in the right
frontal lobe on CT and MRI. A CT guided
biopsy disclosed a B cell lymphoma of the dif-
fuse large cell subtype. Serology for HIV was
negative.

Patient 3
A 54 year old woman noted headache, right
arm weakness, and dysarthria in April 1992.
Brain CT and MRI showed an enhancing
lesion in the left internal capsule (fig 1A) and
she was started on phenytoin and dexametha-
sone. Serology for HIV was negative.
Stereotactic biopsy of the involved white matter
performed one week later showed perivascular
inflammatory cells and hypertrophic astro-
cytes. Immunostaining with Leu22, UCHL1,
4KB5, L26, and S100 showed mostly T cells
and macrophages with rare B cells. She
improved clinically over the following next two
weeks and the medications were discontinued.
Brain MRI in May 1992 showed resolution of
the lesion (fig 1 B) and neurological examina-
tion was normal. In January 1993 she devel-
oped a left hemiparesis and MRI showed a
right internal capsule lesion with small satellite
lesions in the periventricular white matter (fig
1 C). Biopsy of the new lesion disclosed a
malignant B cell lymphoma of the diffuse large
cell subtype.

Patient 4
This 57 year old woman developed dysarthria
and numbness in her right face and hand in
November 1987. A contrast enhancing mass
in the left parietal lobe was evident on CT and
MRI showed this lesion as well as an area of
increased signal on T2 in the right occipital
lobe. She was treated with dexamethasone (6
mg/day) for two weeks before admission.
Biopsy of the parietal lesion showed destruc-
tion of myelin with axonal sparing, many T
lymphocytes and foamy macrophages, rare B
cells, and no evidence of neoplasm (fig 2). A
diagnosis of probable multiple sclerosis was
made and she was treated with a brief course
of corticosteroids. Her symptoms resolved
over two weeks and CT in April 1988 was
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normal. In August 1988 she developed left
hemisensory loss and CT showed a large,
homogeneous, right parietal contrast enhanc-
ing mass. Biopsy showed a B cell lymphoma of
the immunoblastic type (fig 2C). This patient
was included in a report of a series of patients
with CNS demyelinating disease of unknown
cause (patient 14, Kepes7).

N.~ ~ ~ ~Al
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(C)

Figure 2 Photomierographs of brain biopsies from patient 4. (A) Biopsy of

parietal white matter shows reactive astrocytes, lymphocytes, and scattered mt

contai'ning luxol fast blue positive material consi'stent wi'th myelin debris (7uxc
wi'th haematoxylin and eosin, x 500). (B) Same biopsy as in (A) with bod

i.mpregnation showi.ng axonal sparing (x 250). (C) Biopsy of the right pari

matter nine months later showing peri.vascular sheets of large, mitotically acti,

cells characteristic of large cell lymphoma (haematoxylin and eosin x 500).

Discussion
Occasionally, the diagnosis of PCNSL is
missed because the initial lesion regresses
spontaneously or after corticosteroid treat-
ment. Even biopsy of the suspected tumour
may be non-diagnostic. In the four immuno-
competent patients presented here, the initial
enhancing lesion was thought to be a brain
tumour, but a biopsy showed unexpected find-
ings. In one the brain appeared normal, in
another non-specific inflammation was pre-
sent, and in two patients demyelination with
axonal sparing was seen. A normal brain
biopsy might imply that tissue adjacent to the
region of true pathology was sampled, but nor-
mal tissue was seen in patient 2 in whom a sur-
gical clip was placed in the area of the
resection, confirming the complete removal of
the lesion.

Corticosteroids are cytotoxic to lympho-
cytes and may have contributed to tumour
regression before biopsy in patients 1, 3, and
4. Patient 2, however, did not receive corticos-
teroids before her first biopsy, and resembles
other cases of spontaneous radiographic3 and
histological4 tumour regression. Tumour
regression in PCNSL is probably not simply
due to the effects of exogenous corticosteroids.
The lymphocytes infiltrating the lesions

expressed T lymphocyte markers, with only
rare B cells, supporting the suspicion that
inflammation plays a part in the resolution of
these lesions. Infiltrates of T cells in B cell
PCNSL lesions have been described,6 and
probably reflect a cell mediated immune
response mounted against their lymphoma by
immunocompetent people. Likewise, when
drug induced immunosuppression is reduced
in organ transplant patients with lymphoma,
the tumour may recede without specific anti-

.t. ; sq.tumour therapy.8
4!>!>^s;; ; Demyelinating disease is probably the major
:46% .. differential diagnostic consideration in

patients with sentinel lesions of PCNSL. Both
PCNSL and demyelinating disease affect the
white matter, and, as shown here, may have a
remitting course. Acute demyelinating lesions
may show contrast enhancement on Mm,
mimicking a tumour. Two of our patients were

^::g6ffii . ^ thought to have multiple sclerosis or another
: demyelinating disease based on the biopsy

report of demyelination with axonal sparing.
In fact, as mentioned earlier after her first
biopsy, patient 4 was reported as part of a

the left series of cases of demyelinating disease. Her
acrophages subsequent course was typical for a sentinel
Ilfast blue lesion; after a lag of nine months a new lesion
~ian silver
etal white appeared in another brain location and was

yetlymphoid biopsied with the finding of PCNSL. By con-

trast with typical patients with multiple
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sclerosis, the patients in our series are older
and did not have prior clinical or radiographic
lesions.

In rare instances both multiple sclerosis and
PCNSL may occur in the same patient.
Bender et a19 reported a 20 year old woman
who had three prior episodes of neurological
deficits that resolved with corticosteroids and
a brain biopsy showing demyelinating disease
eight years before the diagnosis of PCNSL.
Necropsy disclosed only two small foci of
demyelination and diffuse cerebral involve-
ment with PCNSL. The eight year lag
between diagnoses implies that the patient had
both multiple sclerosis and PCNSL.

In a large neuropathological study of focal
demyelinating lesions, Kepes suggested that
intermittent immunosuppressive treatment
could contribute to the development of
PCNSL.7 However, ifPCNSL was induced by
the immunosuppression in our patients, an
alternative aetiology would be required to
explain the first lesions. Immunosuppressed
patients display a lag time to development of
lymphoma inversely proportional to the inten-
sity of the immunosuppression. For transplant
patients the average lag to appearance of lym-
phoma was 48 months for patients treated
with cyclophosphamide-azathioprine.'0 This is
much longer than the seven to 11 month inter-
vals seen in our patients. In addition, corticos-
teroid treatment in our patients was brief,
lasting for weeks or a few months. Therefore,
it seems unlikely that corticosteroids fostered
the development of PCNSL.

Despite the varied pathological appearance
of the lesions, the clinical syndrome of sentinel
lesions is remarkably consistent. All patients
had contrast enhancing lesions that looked like
brain tumours, but regressed either with corti-
costeroids or spontaneously. Our experience
with the first patients with this syndrome led
us to tell patient 3 after her initial non-diag-
nostic biopsy that we were concerned about
the diagnosis of PCNSL. We advised close
clinical and radiographic follow up. Despite
careful surveillance for recurrence, when the
second focus of tumour appeared, it pro-
gressed rapidly, and a severe hemiparesis
developed within days. This explosive course

suggests reactivation of disease in another site,
rather than an indolent lesion detected when it
reached a critical size.
The seven to 11 month interval between

sentinel and diagnostic biopsies in these four
patients was relatively consistent. It is possible
that lymphoma is kept dormant by host immu-
nity. In a mouse model of systemic lymphoma,

a prolonged dormant period can be induced
with passive immunity to the tumorigenic B
cells." In molecular analysis of recurrent sys-
temic B cell tumours, the immunoglobulin
genes in a neoplastic clone continuously
undergo mutation, eventually escaping
autoimmune tumour destruction.'2 PCNSL
may be a multifocal disease from the onset,
and the latency between the first and second
tumours could be the time taken for another
neoplastic clone to emerge.

It is important to stress the fact that the
diagnosis of "sentinel lesions" can be suspected
on clinical grounds. When a patient 50 years
or older has a contrast enhancing focal lesion,
even if the biopsy shows demyelinating
changes, the diagnosis of PCNSL should be
seriously considered. This should lead to
changes in management including early dis-
continuation of corticosteroids, repeat biopsy
(in certain instances), and close clinical and
radiographic surveillance of the patient. The
main differential diagnosis is multiple sclerosis
which is often treated with long term corticos-
teroid therapy or immunosuppressive therapy
that would likely obscure or delay the correct
diagnosis. Admittedly, even with careful moni-
toring, patients do develop recurrent tumour
that may be resistant to therapy; however,
early diagnosis and treatment will still afford
the best prognosis.
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