Int J Clin Exp Pathol 2015;8(7):7798-7808
www.ijcep.com /ISSN:1936-2625/1JCEPO010031

Original Article

Corticosteroid pre-treated primary CNS lymphoma:
a detailed analysis of stereotactic biopsy findings
and consideration of interobserver variability

Evrim Onder?, Ata T Arikok?, Sevgen Onder?, Unsal Han®, Mehmet Sorar3, Hayri Kertmen?, Engin D Yilmazt,
Ramazan Fesli®, Murat Alper!

1Department of Pathology, S.B Ankara Diskapi Yildirim Beyazit Research and Training Hospital, Ankara,
Turkey; 2Department of Pathology, Hacettepe University Faculty of Medicine, Ankara, Turkey; *Department of
Neurosurgery, S.B Ankara Diskapi Yildirim Beyazit Research and Training Hospital, Ankara, Turkey

Received May 8, 2015; Accepted June 25, 2015; Epub July 1, 2015; Published July 15, 2015

Abstract: Prior corticosteroid therapy presents a major challenge in the diagnosis of CNS lymphomas, particularly
in stereotactic biopsies. In this study we analysed the cytological, histopathological and immunohistochemical fea-
tures in stereotactic biopsies of 25 primary CNS lymphoma cases pre-treated with corticosteroids. We documented
the extent and the frequency of each finding. We also investigated the significance of subjectivity in evaluation of
these biopsies in 3 seperate sessions including the final diagnostic decision. In 48% of our cases the diagnosis was
straightforward. These cases were characterized by prominent blasts either in diffuse paranchymal infiltrates or in
perivascular regions. The remaining 52% demonstrated some degree of variability among pathologists. Lymphoid
atypia other than the typical blastic morphology appeared as a subjective finding and this was more pronounced in
cytology preparations. In our study, corticosteroid pre-treatment in primary CNS lymphoma was associated with a
large spectrum of histopathological, immunohistochemical and cytological findings. Combined use of an extended
immunohistochemical panel would increase the possibility of conclusive diagnosis. Nevertheless some of these
findings and therefore the diagnosis are open to subjectivity.
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Introduction

Primary central nervous system lymphoma
(PCNSL) is defined as extranodal malignant
lymphoma in the CNS in the absence of lym-
phoma outside the nervous system [1].
Histopathologically, the vast majority of PCNSLs
are diffuse large B-cell lymphomas (DLBCL)
and CNS DLBCL is the prefered term in WHO
Classification of Haematopoietic tumors [2].
Since lymphomas are aggressive malignancies,
early diagnosis and appropriate treatment is
extremely important. In many cases, however,
diagnosis of PCNSL is associated with a dis-
tinct delay [3, 4]. Although it is a routine tech-
nique in the initial evaluation of cranial lesions,
findings in magnetic resonance imaging (MRI)
are usually non-specific and thus, differentia-
tion from other radiological mimickers such as
metastases, glioblastoma (GMB) and demyelin-

ating lesions (DL) can be difficult [5].
Cerebrospinal fluid analysis is suggested to be
useful for staging and long-term follow-up, but
its initial diagnostic value is usually limited. For
these reasons diagnosis of PCNSL depends
largely on histopathological evaluation. The cur-
rent gold standard method for establishing the
tissue diagnosis of CNS lymphoma is the ste-
reotactic biopsy, since these lesions are usually
deep seated and their resections were shown
to be associated with worse prognosis [6-8].
However histopathological evaluation of stereo-
tactic biopsies also has some limitations, not
only because of small sample sizes, but also
due to large spectrum of differential diagnoses,
including inflamatory conditions such as vascu-
litis, multiple sclerosis and infection [9]. At this
point, prior administration of corticosteroids
(CS) presents the major diagnostic challenge.
Because of the high sensitivity of lymphoma
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cells to corticosteroid-induced apoptosis,
administration of CS can mask the morphology
and it was even reported to cause tumour van-
ishing [7, 10]. A complex neuroimmune network
accompanies the neoplastic population in
PCNSL although the details of interactions in
between still remain to be elucidated [11].
Application of CS also interferes with the asses-
ment of this neuroimmune response. The
majority of these accompanying lymphocytes
are in T-cell origin. T-cells are demostrated in
brain parenchyma and perivascular region in a
concentric arrengement. In a retrospective
study, reactive perivascular T-cell infiltrates
(RPVI) were demonstrated in 36% of patients.
In addition to T-cells, some residual neoplastic
B-cells and blasts are also known to be detect-
ed after CS administration [12, 13].

Although demonstration of B cell phenotype
and high Ki67 index is quite helpful in differen-
tial diagnosis, as an important ancillary method
IHC has also some restrictions [7, 8]. Because
in such small specimens adequate sections for
multiple markers can not be obtained and pres-
ence of CD3 positive lymphocytes does not
exclude lymphoma. Molecular biological analy-
sis of monoclonality, on the other hand, can
produce false negative results in tissues with
limited number of B-cells [7, 14]. Furthermore
this is a costly analysis and considering the
T-cell clonality of undetermined significance,
the results usually need to be supported by
morphology and IHC [15].

In a recent study of Bruck et al., pre-treatment
with CS has been shown to prevent histopatho-
logical diagnosis of PCNSL up to 50% of
patients [16]. On the other hand a study of
Porter et al. did not demonstrate a significant
radiographic change in PCNSL patients who
received CS and also they did not report any
significant increase in subsequent biopsy rates
[17]. Thus the relative impact of CS on the diag-
nosis of PCNSL still seems controversial and
more importantly the significance of related
histopathological findings remains somewhat
unclear. Furthermore although it is widely
accepted that the CS pre-treatment presents a
diagnostic problem in biopsy evaluation untill
now there are no published data about the
interobserver variability in the diagnosis of
such cases.
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In this study we investigated the cytological,
histopathological and immunohistochemical
features in 25 CS pre-treated PCNSL cases to
discover the possible effects of CS on biopsy
findings in detail. We also intended to evaluate
the significance of certain findings by question-
ing the interobserver variability rates in relation
with the final diagnosis.

Materials and methods

From the archives of Ankara Diskapi Research
and Training Hospital we retrospectively
reviewed the stereotactic biopsies between
2007-2015 and 25 cases of PCNSL was includ-
ed to the study. Twelve out of 25 was the cases
diagnosed at first biopsy. The remaining 13 was
the first inconlusive or non-diagnostic biopsies
of the patients in whom the PCNSL was proven
with re-biopsy, resection or PCR. All patients
gave their informed consents prior to their
inclusion in the study. All cases had a history of
CS administration at time of biopsy. The data
about the presenting radiological findings and
CS therapy were all collected. The dosages and
length of CS administration were not available
in 3 patients. Presence of a systemic lympho-
ma and HIV positivity were the exclusion crite-
ria. In order to confirm the diagnosis of PCNSL,
the resection materials and repeat biopsies
were histopathologically re-evaluated.

All of the cases had tissue samples from at
least 10 stereotactic targets (ranged between
10 to 15 targets) and 2 cytological prepara-
tions. Biopsy sizes ranged between 0.5 mm to
3 mm with a mean of 1.75 mm. The cytological
preparations (imprint and squash) were pre-
pared from the fresh tissues during the stereo-
tactic sampling. IHC panel was composed of
CD3, CD5, CD20, CD79a, CD68 and Ki67 anti-
bodies. However since some samples were
inadequate for further sectioning the basic
immunophenotype of lymphoid cells was identi-
fied mainly in CD3 and CD20 stained sections
from the targets with highest amount of lym-
phoid population. IHC positivities were evaluat-
ed according to the cytoplasmic staining and
specified as (-) in case of no staining, (+) in case
of a positivity not more than 25% of the lym-
phoid population, (++) in case of a positivity
between 25 to 75% of the lymphoid population,
and (+++) in case of a positivity more than 75%
of the lymphoid population.

Int J Clin Exp Pathol 2015;8(7):7798-7808
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Figure 1. A. Scattered lymphoid cells in non-neoplastic glial tissue; example for SL target. B. Scattered macrophages
and lymphoid cells; SLM target. C. Perivascularly arranged lymphocytes; PVL target. D. Macrophages accompanying
perivascular lymphocytes; PVLM target. E. PVL target noted to have suspicious lymphoid atypia by 2 observers. F.
PVL target noted to have lymphoid atypia by 1 observer. G, H. Perivascular lymphoid cells with blasts; PVLB targets.

J. Diffuse lymphoid infiltration with blasts; LB target.

In order to provide a detailed analysis, the hae-
matoxyline and eosin (HE) stained tissue slides
from the paraffin-embedded blocks, May
Grunwald-Giemsa (MGG) stained cytological
preparations and IHC sections were simultane-
ously re-evaluated by two pathologists experi-
enced in the field. The discrepancies were
resolved by consensus.

Then all the slides were examined by three
other experienced pathologists in a blinded
fashion and this examination was carried out in
3 seperate and blinded sessions: 1) Exami-
nation of HE slides, 2) Examination of imprints/
squashes, 3) Examination of tissue sections in
combination with cytological and IHC prepara-
tions for final diagnosis. In session 1 and ses-
sion 2, the pathologists were asked to evaluate
each slide with respect to presence of blasts or
any suspicious lymphoid atypia. After a washing
out period of 4 weeks the pathologists were
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provided with all the slides for each case and
asked to make a diagnosis. In this session the
pathologists were also informed about the clini-
cal and radiological backgrounds of the cases.

Results

The patient ages ranged between 31 and 76
with a mean age of 53,5. The female to male
ratio was 2:3. The CS pre-treatment was 4 mg
dexamethasone with 6 hours intervals in 22 of
the patients. The duration of treatment ranged
between 2 to 30 days with a median of 5 days.
The interval between the cessation of the CS
and the biopsy ranged between 0 to 2 days with
a median of 0. The specific data about dosages
and duration was not available in case 9, case
15 and case 22.

According to the consensus, the findings from
the histopathological evaluation of 25 cases
were grouped as follows: non-neoplastic glial

Int J Clin Exp Pathol 2015;8(7):7798-7808
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Table 1. The results of consensus and interobserver evaluation

CONSENSUS INTEROBSERVER
c VIRI Histopathology* * Cytology IHC Tissue Cytology Diagnosis
ase
G SL SLM PVL PVLM PVLB LB NE \" P1 P2 P3 P1 P2 P3 P1 P2 P3
1 Enhancing lesion with a mass effect in the left 1 target 7 targets 1 target 1 target Ac CD20:+++ B B B Ac Ac NDc D D D
thalamus CcD3: +
CD3: +
3 Multiple enhancing lesions in deep gray 2 targets 4 targets 2 targets 1 target Lc CD20:+++ B B B Ac Ac NDc D D D
structures CcD3: +
4 Enhancing lesion with mass effect in left 1 target 2 targets 3targets 3 targets Bc CD20:+++ B B B Bc Bc Bc D D D
parietal lobe CcD3: +
CD3: +
6 Multiple enhancing lesions in corpus callo- 4 targets 4 targets 2 targets + Bc CD20:+++ B B B Bc Bc Bc D D D
sum, right and left parietal lobe CcD3: +
7 Periventricular enhancement 9 targets Bc CD20:+++ B B B Bc Bc Bc D D D
CD3: +
8 Enhancing lesion with mass effect in fronto- 2 targets 8 targets Bc CD20:+++ B B B Bc Bc Bc D D D
temporal region cD3: +
9 Enhancing lesion with mass effect in right 2 targets 7 targets Bc CD20:+++ B B B Bc Bc Bc D D D
frontal lobe CcD3: +
10 Multiple enhancing lesions in right temporal 1 target 3targets 4 targets Bc CD20:+++ B B B Bc Bc Bc D D D
lobe and thalamus CcD3: +
11 Enhancing lesion with mass effect in right 1 target 5 targets Bc CD20:+++ B B B Bc Bc Bc D D D
parietal lobe CcD3: +
12 Enhancing lesion with mass effect in right 1 target 2 targets 4 targets Bc CDh20:+++ B B B Bc Bc Bc D D D
parietal lobe CcD3: +
13 Periventricular enhancement 1target 1 target 6 targets Ac CD20:+++ A A N Ac Ac NDc D D S
CD3:+
14 Enhancing lesions in left cerebral hemisphere 4 targets 6 targets Lc CD20:+++ N N N NDc Ac NDc ND ND ND
CD3: +
15 Enhancing lesion in left thalamus, internal 2 targets b5 targets 3 targets Lc CD20:+++ B A A Ac Ac NDc D D S
capsule, corpus callosum cD3: +
16 Left parietal mass with rim enhancement 5 targets 2 targets 1 target 1 targets Lc CD20:++ N N N NDc Ac NDc ND ND ND
CD3: ++
17 Patchy T2 signal in both hemispheres 4 targets 4 targets 2 targets Lc * A N N NDc NDc NDc S S ND
CD20: +++
CD3: +
18 Enhancing lesion in left-right temporal lobe, 3targets 2 targets 1target 1 target Lc CD20:++ N N N NDc NDc NDc ND ND ND
corpus callosum CD3: ++
19 Multiple enhancing lesions in left thalamus 2 targets 3targets 1 target 1 target + Lc CD20:+ A N N NDc NDc NDc ND ND ND
and corpus callosum CD3: +4+
7801 Int J Clin Exp Pathol 2015;8(7):7798-7808
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20 Enhancing lesion in left and right thalamus, 3targets b5 targets 1 target NLc CD20:++ N N N NDc NDc NDc ND ND ND
internal capsule, corpus cal3losum CD3: ++

21 Enhancing lesion with mass effect in right 5 targets 5 targets NLc CD20:++ N N N NDc NDc NDc ND ND ND
frontotemporal region CD3: ++

22 Multilocular enhancing lesion with mass effe- 8 targets NLc CD20:++ N N N NDc NDc NDc ND ND ND
ctin right temporal and occipital lobes CD3: ++

23 Enhancing lesion with mass effect in left 2 targets 3 targets 3 targets Lc * A A N NDc NDc NDc D S ND
parietooccipital region CD20: +++

CD3: +

24 Enhancement in left deep structures and 8 targets NLc N N N NDc NDc NDc ND ND ND
contralaterally some small enhancing lesions

25 Left deep temporal mass with rim enhance- 7 targets NLc N N N NDc NDc NDc ND ND ND
ment

*Co-dominance in SL targets **Artefacted targets are not included in the table. G: Non-neoplastic glial tissue. SL:Sparse lymphoid cells. SLM: Sparse macrophages and lymphocytes. PVL: Perivascular normal appearing lymphocytes. PVLM:
Perivascular lymphoid cells and macrophages. PVLB: Perivascular lymphocytes intermingled with blasts. LB: Diffuse neoplastic infiltration with blasts. NE: Necrosis V: Infiltration/fragmentation of vessel wall. Ac: Suspicious lymphoid atypia. Lc:
Normal lymphocytes with or without macrophages. Bc: Lymphoid cells with blasts. NLc: A few or no lymphoid cells. B: Blasts A: Suspicious atypia. N: Normal appearing lymphocytes. NDc: Non-diagnostic cytology. D: Diagnostic. S: Suspicious.
ND: Non-diagnostic. P1: Pathologist 1. P2:Pathologist 2. P3: Pathologist 3.

7802 Int J Clin Exp Pathol 2015;8(7):7798-7808
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Figure 2. Characteristics of lymphoid infiltration in HE slides.

tissue (G), sparse lymphoid cells -without form-
ing an apparent cellularity- (SL), sparse macro-
phages and lymphocytes (SLM), perivascular
normal appearing lymphocytes (PVL), perivas-
cular lymphocytes intermingled with blasts
(PVLB), perivascular lymphoid cells and macro-
phages (PVLM), infiltration/fragmentation of
vessel wall (V), diffuse neoplastic infiltration
with blasts (LB), necrosis (NE), and tissue arte-
facts including inadequate sectioning (TA). The
targets assigned as G did not contain any lym-
phoid cells. The targets containing scattered
lymphoid cells in association with LB, PVL,
PVLB and PVLM were not assigned as SL and
the targets containing PVL or PVLM in associa-
tion with PVLB were assigned as PVLB.
Evaluation of cytology preparations yielded 4
groups: Lymphoid cells with blasts (Bc), suspi-
cious lymphoid atypia/monomorphysm (Ac);
normal lymphocytes with or without macro-
phages (Lc), a few or no lymphoid cells (NLc).
Only the large lymphoid tumor cells resembling
typical centroblasts or immunoblasts are
assigned as blast.

Out of 25 cases 23 (92%) had lymphoid cells.
About 48% (12/25) of the cases demonstrated
blasts as LB and/or PVLB. Another 32% (8/25)
was characterized by perivascularly arranged
lymphoid cells without apparent blasts (PVL
and/or PVLM). The 12% (3/25) only contained

7803
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SL. The distribution of the findings according to
the frequencies and extents was as follows:
The most frequent histopathological finding
was SL with 56% (14/25). The mean number of
targets involved was 4,2 [1-8]. The second
most frequent finding was PVL. It was observed
in 44% (11/25) of the cases. The mean number
of targets involved was 2,0 (1-6). The third most
frequent finding was PVLB and it was observed
in 40% (10/25) of the cases. The mean number
of targets involved was 2,0 [1-4]. The 36%
(9/25) of the cases had obvious neoplastic infil-
tration as LB. The mean number of targets
involved was 5,6 [3-9]. Infiltration of vessel wall
by lymphoid cells was observed in 16% (4/25)
of the cases with a mean number of 1,25.
Three of these 4 cases had blasts in perivascu-
lar region. The 12% (3/25) of the cases had
some macrophages in the perivascular cuff
(PVLM). The mean number of targets involved
was 1,0. Two cases (8%) had single necrotic tar-
gets and 1 case (4%) had SLM (Figure 1). The
mean numbers of targets involved were 2,5
and 4,0 respectively. Out of 25 cases 17 had
artefacted targets that could not be evaluated.
The distribution of these findings are shown on
Table 1 and Figure 2. Cytological evaluation
revealed more or less crash artefact in all prep-
arations. According to cytology findings the
cases were grouped as follows; Bc: 40%
(10/25), Ac: 8% (2/25), Lc: 32% (8/25), NLc:

Int J Clin Exp Pathol 2015;8(7):7798-7808
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Figure 3. A. Normal appearing lymphocytes; example for Lc slide. B. A preparation found to have suspicious lym-
phoid atypia by 2 out of 3 observer. C. Lymphoid cells with obvious blasts.

12

10

Number of cases
Fs o

N

Be Le

Ac NLc

Cytology

Figure 4. Characteristics of lymphoid infiltration in cytology slides.

20% (5/25) (Figure 3). The distribution of the
cytological findings are shown on Table 1 and
Figure 4.

In the IHC evaluation of 23 cases containing
lymphoid population CD20 dominance was
detected in 74% (17/23). The distribution of this
dominance was as follows: All of the cases con-
taining LB or PVLB and 8 cases with PVL. Thus
in the cases characterized by PVL without any
blasts or macrophages, the rate of CD20 domi-
nance was 73%. On the other hand 3 cases
containing PVL targets demonstrated mixed
pattern with CD3 and CD20. Two of these cases
also had PVLM targets demonstrating the same
pattern. These cases were totally devoid of
blasts. CD3 dominance was noted in only 1
case. Except for 2 cases, the dominant pheno-

7804

type in SL targets was in concordance with the
phenotype observed in LB, PVLB, PVL and/or
PVLM target (s) of the corresponding case. But
in these 2 cases although PVL targets demon-
srated the CD20 dominance, SL targets had
mixed staining. Among 3 cases which only had
SL as lymphoid population, 1 had CD20 domi-
nance and the other 2 were in mixed pattern
(Figure 5). The distribution of the IHC findings
are shown on Table 1 and Figure 6.

Interobserver evaluation

Histopathology session; The pathologists were
asked to classify the cases as containing blasts
(B), lymphoid cells with suspicious atypia (A) or
normal appearing lymphocytes (N). Cytology;
The pathologists were asked to classify the

Int J Clin Exp Pathol 2015;8(7):7798-7808
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Figure 5. A, B. Extensive CD20 positivity. C. Scattered CD3 positivity in a LB target.
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Figure 6. Characteristics of lymphoid infiltration in IHC slides.

cases as strongly suggestive with blasts (Bc),
suspicious with lymphoid atypia (Ac), no lym-
phocytes or normal lymphocytes non-diagnos-
tic for lymphoma (NDc). Final diagnostic ses-
sion; The pathologists were asked to classify
the cases as diagnostic for PCNSL (D), suspi-
cious for PCNSL (S) or non-diagnostic (ND).

The rates of uniform agreement for histopathol-
ogy, cytology and final diagnosis sessions were
80% (20/25), 72% (18/25) and 84% (21/25)
respectively. In histopathology session the total
rate of 80% was the sum of 48% (agreement on
B) and 32% (agreement on N). None of the
cases produced a uniform agreement with
respect to A. In cytology the total rate of 72%
was obtained by the sum of 36% (agreement on
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Bc) and 36% (agreement on NDc). None of the
cases produced a uniform agreement on Ac. In
final dignosis session the total rate of 84% was
obtained by the sum of 48% (agreement on D),
and 36% (agreement on ND). None of the cases
produced a uniform agreement on S. The
results of interobserver evaluation were shown
on Table 1.

Discussion

Although it is widely accepted that CS pre-treat-
ment presents a diagnostic problem in biopsy
evaluation, the studies mostly focuses on the
diagnostic yield and subsequent biopsy rate-
sand the related histopathological, and cyto-
logical findings remains somewhat unclear.

Int J Clin Exp Pathol 2015;8(7):7798-7808
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Moreover the significance of subjectivity in the
interpretation of these findings appears to be
unconsidered. In this study we provided a
detailed approach to histopathological, immu-
nohistochemical and cytological findings of CS
pre-treated PCNSL cases. We also investigated
the role of subjectivity in 3 different sessions
including the final diagnostic evaluation.

Our cohort was composed of 25 CS pre-treated
PCNSL cases. By detailed evaluation of histo-
pathological, cytological, and immunohisto-
chemical features, three major groups
emerged. The first group included the 48% of
the cases and histopathologically character-
ized by prominent blasts either in diffuse infil-
trates (LB) and/or in perivascular regions
(PVLB). All cases in this group demonstrated
IHC CD20 dominance and full interobserver
agreement in independent histopathological
evaluation with respect to presence of blasts.
Accordingly interobserver testing for final diag-
nostic evaluation of this 48% yielded a com-
plete agreement. That is; all the observers
defined these cases as diagnostic for PCNSL
and these were the only cases that were diag-
nosed as PCNSL with a full interobserver agree-
ment. As a notable finding for this 48%,
although PVLB was more frequent, in cases
characterized by LB this was a more extensive
finding involving more than the half of the tar-
gets in the mean. Thus 48% of our cohort
seemed to be none or minimally affected by the
CS and the diagnosis of PCNSL was straightfor-
ward. This result was in close proximity with the
report of Bruck et al [16]. Nevertheless in cyto-
logical evaluation, only the LB cases demon-
strated prominent blastic cytomorphology and
complete interobserver agreement. On the
other hand althoughthe imprint and squash
preparations of PVLB cases were rich in lym-
phocytes they did not demonstrate obvious
blasts. Likewise interobserver evaluation of
these imprint and squash preparations with
respect to presence of blasts or suspicious lym-
phoid atypia produced amarked variability.

The second group consisted of 20% of our
cases and were histopathologically character-
ized by none (G) or sparsely scattered (SL) lym-
phoid cells. IHC pattern was variable (CD20
dominance or CD20/CD3 co-dominance).
Interobserver testing did not produce any dis-
crepancy in reproducibility of the negative
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results with respect to lymphoid atypia in HE
session and final decision. So it seems that a
total of 20% in our cases demonstrate the phe-
nomenon called “tumor vanishing”. Never-
theless, independent cytological evaluation of
lymphoid atypia demonstrated discrepancy in 1
case and this was the only case containing lym-
phoid cells in cytological preparations of G and
SL cases. As another point, SL was the most
frequent histopathological finding in whole
cohort. However in majority of cases it was
accompanied by other characterizing histo-
pathological findings such as PVL, PVLM and
PVLB.

The major challenge was in third group since
this group produced a marked interobserver
variability in each steps of evaluation. These
were the cases characterized by PVL/PVLM
and they constituted the 32% of our cohort.
These cases had considerable amount of lym-
phoid cells but lacked an infiltration with obvi-
ous blasts. Similarly regarding the imprint and
squash preparations, none of these cases con-
tained typical blasts. Although angiocentric
pattern is an important clue for PCNSL, it may
also be seen in the non-neoplastic lymphoid
infiltrates of other diseases such as vasculitis
and meningoencephalitis [7, 15]. Again accom-
panying macrophages, a finding observed in
12% of our cases, can raise the possibility of a
demyelinating lesion. Besides CS-induced
regression is not pathognomonic for PCNSL
and may occur in many other diseases charac-
terized by inflamatory cells [10]. As an helpfull
finding, half of these cases demonstrated
CD20 dominance. However in the interobserver
evaluation, CD20 dominance did not assure
the definitive diagnosis. Instead the patholo-
gists tended to assign the cases as suspicious
for lymphoma in the final diagnostic step. On
the other hand as final diagnostic decision, a
full interobserver agreement was observed in
the other half that do not demonstrate CD20
dominance. In this agreement all the patholo-
gists diagnosed the cases as non-diagnostic
even without a suspicion. Of note, in final diag-
nostic session 16% of our cases were found to
be suspicious for PCNSL at least by 1 observer.
No agreement was observed in this diagnosis
and all of these suspicious cases were in the
third group. At this point the number of targets
involved by PVL/PVLM and IHC dominance of
CD20 appeared as the major determiners in

Int J Clin Exp Pathol 2015;8(7):7798-7808
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this group. We think that particularly for this
group of cases, the use of additional IHC mark-
ers, such as demonstration of high Ki67 index,
would yield a great benefit. However because of
sectioning inadequacy in several cases, our IHC
panel was limited by CD20 and CD3.

It should be emphasized that the high subjec-
tivity rate in independent histopathological and
cytological evaluation of atypia appears as a
striking finding of our study. The rate of total
histopathological agreement was 80% and the
variability was distinctly associated with the
PVL/PVLM cases. This situation was more pro-
nounced in the cytological evaluation. Only 72%
of cases demonstrated a full cytological agree-
ment and 36% of this rate was composed of
the cases demonstrating LB in tissue sections.
Although in consensus evaluation only 2 cases
were indicated to have suspicious atypia in
cytology, in interobserver evaluation 7 cases
were found to have such atypia at least by 1
pathologist. Still none of these cases demon-
strated a uniform agreement with respect to
this parameter. Cytological evaluation is an
important step for diagnosis in stereotactic
samples. The diagnostic accuracy rate of smear
preperations from intracranial lesions was
reported up to 93%. It was also reported that
combined use of histopathological and cyto-
logical analysis increased the diagnostic accu-
racy from 87% to 91%. Furthermore evaluation
of imprint preparations have great value in
intraoperative diagnosis [9, 18]. However
according to our findings from detailed cytologi-
cal evaluation and interobserver comparison,
in case of CS treated CNS lymphoma, cytologi-
cal preparations present further limitations and
it seems quite difficult, if not impossible, to
make a diagnosis solely by cytological evalua-
tion. To our knowledge this is the first study in
English literature investigating the cytological
findings in relation with detailed histopathologi-
cal evaluation. Likewise our study appears to
be the first study about the interobserver vari-
ability rates in stereotactic biopsy evaluation of
CS pre-treated PCNSL cases.

In conclusion, corticosteroid pre-treatment in
primary CNS lymphoma was observed to be
associated with a large spectrum of histopatho-
logical, immunohistochemical and cytological
findings. The diagnosis was straightforward in
only 48% of our cases. The rest of our cases
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represented the great challenge in diagnosis of
the lymphoma under corticosteroid effect. The
vague lymphoid atypia appears as the most
challenging finding because of the marked
interobserver variability observed in its inter-
pretation. Nevertheless we think that combined
use of histopathological and cytological find-
ings with an extended immunohistochemical
panel would increase the possibility of conclu-
sive diagnosis. Still it should be kept in mind
that the majority of these findings are subtle
and quite open to subjectivity.
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