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ABSTRACT
Morphologic approach is still very crucial to detect transformation in malignant lymphoma. With the knowledge 

of each malignant lymphoma type, especially the clinical course, a number of lymphoma can have histologic 

progression as evidence of transformation as follow: large cell transformation, blastic transformation, and histio-
cytic transformation. Pathologists need to be aware of the transformation in lymphoma as the disease develops 

more aggressive clinical course in most cases and at times it is challenging to distinguish this condition from 
composite lymphoma and secondary neoplasm. This review together with illustrative examples will emphasize 

on practical points for morphologic approach upon making diagnosis of transformation in lymphoma.
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 Histologic transformation in malignant 

lymphoma has been recognized in the literature for 
decades. It is surprising to learn that the very  rst 

case of transformation in lymphoma was published 
in 19531 � seven years prior to our understanding 

about lymphocyte transformation that was published 
in 1960 when phytohemagglutinin was used as an 

initiator of mitosis in cultures of normal human 
leukocytes2.

 Among the common types of lymphoma 

with transformation at  rst presentation or later 
during several years of follow-up are follicular 

lymphoma (FL), small lymphocytic lymphoma 
(SLL)/chronic lymphocytic leukemia (CLL), and 

mycosis fungoides (MF). All these 3 lymphomas 
are regarded as indolent or low grade lymphoma. 

So, when transformation occurs in these lymphomas, 
the patients mostly show more aggressive clinical 
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courses. This phenomenon, thus, raises the attention 

among the clinicians who take care of the patients. 
Certainly, it has been addressed in these 3 lympho-

mas and other types in the 2008 version of WHO 
classi cation for lymphoid neoplasms3.

 Transformation in lymphoma has been 
regarded as morphologic or histologic progression 

of the lymphoma cells as the transformed lymphoma 

cells are presumably derived from the original 
lymphoma cells. Later, advances in immunopheno-

typic and genetic studies provide suf cient evidence 
that, at the time of transformation, the transformed 

lymphoma cells are different from the original 
lymphoma cells. Thus, the term �transformation� 

has been discarded in the WHO classi cation (2008) 
� for example, instead of large cell transformation 

in follicular lymphoma, the diagnosis is given as 
diffuse large B-cell lymphoma with accompany-

ing follicular lymphoma and the corresponding ar-

eas of involvement by each type of lymphoma are 
provided3.

 Nevertheless, morphologic approach is still 
crucial when malignant lymphoma is diagnosed 

before further investigations are considered for 
immunophenotypic and genetic studies. This review 

will emphasize the importance of morphologic 
approach by showing illustrative examples to 

pathologists upon the practical points regarding 
transformation in lymphoma.

 There are 3 main types of transformation in 

lymphoma, including large cell, blastic, and 
histiocytic transformation.

1) Large cell transformation
 Large cell transformation may be Hodg-
kin or other (non-Hodgkin) large cell transforma-

tion based on the morphologic features of the large 
lymphoma cells. Hodgkin transformation has been 

described more commonly in SLL/CLL as the large 

lymphoma cells are typical Hodgkin-Reed-Stern-

berg (HRS) cells and their variants. These HRS 
cells commonly show immunophenotypic features 

described in classical Hodgkin lymphoma (CHL). 
In practice, it is important to distinguish between 

CHL and Hodgkin transformation in SLL/CLL or 
other types of lymphoma. Lymphocyte-rich CHL at 

times creates problem as its common nodular vari-

ant contains predominantly small B-cells of mantle 
cell phenotype (IgM+ IgD+) but, in daily practice, 

evaluation of both IgM and IgD expression is hardly 
determined, especially in countries with limited re-

sources. Immunophenotype of lymphoma cells in 
SLL/CLL may be dif cult to distinguish from small 

B-cells of mantle cell phenotype described in lym-
phocyte-rich CHL. In this situation, nodules are im-

portant to distinguish between lymphocyte-rich CHL 
and SLL/CLL with Hodgkin transformation because 

they are lacking in SLL/CLL. But dif culty may 

emerge when core needle biopsy is performed, thus 
precluding the appreciation of the nodules. Certainly, 

previous history of SLL/CLL should ease such a dis-
tinction. Another practical point is the recognition 

of proliferation centers (the so-called �pseudofol-
licles�) in typical SLL/CLL and one should keep in 

mind that proliferation centers are much smaller than 
nodules in lymphocyte-rich CHL3. (Figure 1)

 Large cell transformation is more common 
to be non-Hodgkin type even though HRS cells may 

be occasionally observed. The transformed lympho-

ma cells are de nitely large with their nuclear sizes 
frequently larger than those of histiocytes. They may 

be centroblasts, immunoblasts, plasmablasts, 
anaplastic large cells or hallmark cells described 

in anaplastic large cell lymphoma. The criterion 
provided in the WHO classi cation (2008) is the 

presence of sheet of large B-cells for making diag-
nosis of diffuse large B-cell lymphoma (DLBCL) 

when occurs in the background of indolent 
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Figure 1  One Reed-Sternberg like cell in small lymphocytic lymphoma/chronic lymphocytic leukemia 
(SLL/CLL). B&C) One Hodgkin cell abut typical proliferation center in SLL/CLL. D) 
Pseudofollicles in SLL/CLL. Note the coalescent areas that require careful evaluation for large cell 
transformation. E) Separate proliferation centers typically seen in SLL/CLL. F) Coalesced pro-
liferation centers should raise the concern of large cell transformation. G to I) An unusually large 
proliferation center. At higher magni cation, only larger cells are increased (H) and some para-
immunoblasts (equivalent to prolymphocytes described by hematologists) (I) but not solid sheet 
enough for large cell transformation. J&K) Typical Ki-67+ cells within each proliferation center 
and only a small number of Ki-67+ cells outside these centers. (Compare to E) L&M) More Ki-67+ 
cells, especially some large ones, in the coalesced proliferation centers but no solid sheet of Ki-67+ 
cells for large cell transformation. (Compare to F to I) 
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lymphomas. Unfortunately, the size of this sheet has 
never been de ned.

 In SLL/CLL, Richter transformation is 

commonly used when large cell transformation 
occurs and the clinical course often gets worse; 

the survival after transformation to large cell 
lymphoma is less than a year in the literature.3 

Richter transformation occurs in 2-15% of patients 
with CLL and, in approximately half of them, it 

occurs within the period of 2-4 years. Most of 
Richter transformation cases (90%) are DLBCL 

while the rest are Hodgkin type as already 
mentioned4-6. Median survival in the former is 8-12 

months while the latter 20 months5. Regarding 

the cell of origin, activated B-cell phenotype is 
often found among the transformed large cells and 

many cases have been successfully shown that they 
probably originate from the neoplastic cells in CLL. 

Evidence from molecular genetic studies demon-
strates abnormal regulation in cell cycle, especial-

ly the inactivation of TP53 or CDKN2A genes, in 

approximately half of the patients with Richter 
transformation of DLBCL type while one-third of 

the patients related to trisomy 124.
 The problem in practice is how to distin-

guish large cell transformation from proliferation 
center that is described as �a continuum of small, 

medium, and large cells. Prolymphocytes are small 
to medium-sized cells with relatively clumped 

chromatin and small nucleoli; paraimmunoblasts 
are larger cells with round to oval nuclei, dispersed 

chromatin, central eosinophilic nucleoli and slightly 

basophilic cytoplasm. The size of proliferation 
centers and number of paraimmunoblasts vary from 

case to case, but there is no correlation between 
lymph node histology and clinical course. Over 
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(SLL/CLL). B&C) One Hodgkin cell abut typical proliferation center in SLL/CLL. D) 
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time, CLL may show an increase in cell size and 

proliferative activity as well as confluence of 
proliferation centers in lymph nodes and BM (bone 

marrow). Often, this may correlate with an increase 
in prolymphocytes in the PB (peripheral blood). 

Progression of CLL to B-PLL (B-cell prolympho-
cytic leukemia) is extremely rare. 2-8% of patients 

with CLL develop DLBCL and <1% develop CHL.3� 

The problem here is how large the �con uence of 
proliferation centers� is when examined under 

microscope. (Figure 1)
 The only statement concerning the diagnosis 

of DLBCL in the background of indolent lymphoma 
in the WHO classi cation (2008) is in the chapter 

of FL as �diffuse areas containing >15 centroblasts 
per hpf are reported as DLBCL with follicular 

lymphoma (Grade 1-2, Grade 3A, or Grade 3B) 
and give approximate % of each in report.3� The 

practical point is to evaluate only the diffuse areas, 

not the neoplastic follicles, and count the number of 
centroblasts to decide whether there is any evidence 

of DLBCL or not. (Figure 2) Again, dif culty arises 
when the sample is obtained by core needle biopsy 

that precludes the precise distinction between neo-
plastic follicles and diffuse areas.

 Another important practical point is about 
careful interpretation of Ki-67 when applied to 

evaluate proliferation index in FL. At times, residual 
reactive germinal centers may be found within the 

lymphoma areas and it should not lead to overgrad-

ing FL when evaluating Ki-67 solely without aware-
ness of this fact. Comparison with BCL2 protein 

expression of the high Ki-67+ focus on the immu-
nostained section for BCL2 protein just next to the 

immunostained section for Ki-67 is very important 
as BCL2 protein expression should be lacking if 

this high Ki-67+ focus is in fact residual reactive 
germinal center. (Figure 3)

 Clinically, FL has been one of the oldest 

lymphoma known to have transformation. In the 
past, without immunophenotypic evidence, approxi-

mately 30-40% of the patients with FL developed 
large cell transformation and half of them devel-

oped 5 years after the diagnosis of FL was given. 
No clinical or morphologic features were found as 

a predictor for large cell transformation. Whenever 

the patients develop clinical discomforts or enlarg-
ing lymph node despite speci c treatment, biopsy 

of the lymph node should be performed to obtain 
tissue for evidence of large cell transformation7,8. 

A recent interesting study about the natural clinical 
course of FL in patients who chose to receive no 

treatment, just only �watch and wait,� the cumula-
tive risk of histologic transformation within 10 years 

was 22% and the 3 year overall survival rate after 
transformation was 71%9. While another study using 

rituximab-based regimen, 4.5% of the patients with 

FL had large cell transformation within 5 years and 
5 year overall survival rate after transformation was 

50%10.
 Advance in technology provides new insight 

for our understanding of large cell transformation 
in FL such as altered immune surveillance, nuclear 

factor-kappaB pathway stimulation, decreased 
control of p53 and factors involving B-cell transcrip-

tion, etc. Recently, using gene expression pro ling 
(GEP) technique, transformed lymphoma cells in 

FL have been proven about their germinal center 

B-cell phenotype as expected. But, interestingly, 
approximately 20% of them showed activated B-cell 

phenotype by GEP11. Another study also supports 
this observation and proposed expression of IRF4/

MUM1 as a predictor for early transformation and 
mixed morphologic features of both DLBCL and 

FL at the time of transformation as favorable 
histology. The association between the lack of 

BCL2 translocation of FL at diagnosis and the 



Transformation in Malignant Lymphoma: Morphologic Approac 93

B

C

D

A
CD3

CD20

CD10

Figure 2



Sanya Sukpanichnant94

Figure 2 Whole section view of follicular lymphoma of the small intestine. Note de nite neoplastic 
follicles even at this low magni cation. B) CD3+ reactive small T-cells outline each neoplastic fol-
licle. C) CD20+ follicular lymphoma cells in ltrates throughout the thickness of the bowel wall. D) 
CD10+ lymphoma cells are con ned in some neoplastic follicles. E) BCL2+ follicular lymphoma. 
Note in situ follicular lymphoma in the mucosa nearby (red box). F) Compilation of various mark-
ers for in situ follicular lymphoma. G&H) Diffuse area with many large lymphoma cells, suf cient 
for large cell transformation.
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Figure 3  Ki-67+ cells accumulate in small foci at right upper corner while only a small number in other 
areas, query foci of grade 3 or large cell transformation. B) Signi cantly increase in centroblasts 
in the corresponding focus. C) Low magni cation of the same node, the focus of interest is still at 
right upper corner. D) Medium magni cation of the focus of interest. With lower magni cation in 
C&D, one can appreciate polarity or zoning phenomenon in reactive germinal centers. E&F) Lack 
of BCL2 protein in the focus of interest at corresponding magni cation to C&D, con rming reac-
tive germinal centers. One should be aware of this pitfall to avoid overgrading or even large cell 
transformation.
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transformation of activated B-cell like large cell 

lymphoma was observed12.
 Another common lymphoma in daily 

pathology practice is gastric lymphoma, especially 
extranodal marginal zone lymphoma of mucosa-as-

sociated lymphoid tissue (MALT lymphoma). The 
WHO classi cation mentions only one short state-

ment at the end of the chapter of MALT lymphoma 

as �transformation to DLBCL may occur.� But, when 
concerning about morphology, the WHO classi ca-

tion describes MALT lymphoma as follow: �MALT 
lymphoma as defined is a lymphoma composed 

predominantly of small cells. Transformed centro-
blast- or immunoblast-like cells may be present in 

variable numbers in MALT lymphoma but, when 
solid or sheet-like proliferations of transformed 

cells are present, the tumor should be diagnosed as 
DLBCL and the presence of accompanying MALT 

lymphoma noted. The term �high-grade MALT 

lymphoma� should not be used, and the term �MALT 
lymphoma� should not be applied to a large B-cell 

lymphoma even if it has arisen in a MALT site or 
is associated with lymphoepithelial lesions.3� In 

daily pathology practice, the endoscopic biopsy of 
gastric mucosa is obviously different from gastrecto-

my specimen. When transformed lymphoid cells are 
present in the abnormal dense lymphoid in ltration 

that is suspicious of malignant lymphoma, it is cru-
cial to determine whether this is MALT lymphoma or 

DLBCL. Certainly, MALT lymphoma with increased 

number of large B-cells is always problematic as the 
WHO classi cation (2008) never de nes how large 

�the solid or sheet-like proliferations of transformed 
cells� is. It is not certain whether we can use the 

same criterion just mentioned previously in DLBCL 
with follicular lymphoma as >15 centroblasts per hpf 

in the background of MALT lymphoma for making 
diagnosis of DLBCL with MALT lymphoma. The 

other option is about using the criterion of the 

so-called �high-grade MALT lymphoma� as at least 

20 large B-cells per hpf13. Immunostaining for 
Ki-67+ transformed cells is very helpful for 

better detection of Ki-67+ cells whether they form 
aggregate or not. The proliferation fraction or 

proliferation index (PI) in typical MALT lymphoma 
is expected to be low but no de nite number is given. 

But, one may use the PI in low grade of follicular 

lymphoma that is less than 20% of the lymphoma 
cells3.

 Large cell transformation in mycosis 
fungoides (MF) is frequently an issue of concern. 

It can occur in 20-50% of patients with MF and 
median survival is not more than 12 months. Extra-

cutaneous sites of large cell transformation, such as 
lymph nodes, can occur and the clinical course may 

be worse. International Prognostic Index (IPI) is still 
feasible while other histologic features have been 

evaluated as prognostic implication such as presence 

of follicular mucin, lack of papillary dermal involve-
ment, and lack of dermal  brosis14-16.

 It should not be a problem when large cell 
transformation occurs in the known case of MF even 

though the criterion about the number of large cells 
per hpf or the exact size of sheet of large cells has 

never been de ned3. The dif cult situation is when 
large cell transformation occurs simultaneously 

with MF at first presentation. The most impor-
tant differential diagnosis is anaplastic large cell 

lymphoma (ALCL) that involves the epidermis. 

CD30 expression can be observed in transformed 
large cells in MF, usually admixed with smaller 

lymphoma cells. But, when the CD30 expression 
is found in at least 75% of the large cells, it is not 

possible to distinguish large cell transformation 
in MF from ALCL based on the CD30 expression 

alone17. A large panel of immunostaining may be 
helpful to distinguish between these two entities 

despite the fact that both have CD4 expression. 
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Cytotoxic granule associated proteins, such as 

TIA-1 and granzyme B, are expressed in ALCL 
but they should be negative in large cell transfor-

mation in MF. Regarding ALK protein expression, 
it is useful to distinguish between primary cutane-

ous ALCL and cutaneous involvement by systemic 
ALK+ ALCL. Recently, a rare case of ALK+ CD30+ 

MF (reported under the name of primary cutaneous 

T-cell lymphoma) has been reported18. So, it is 
important to have a complete clinical information 

and clinical work-up for a de nite diagnosis when 
encountered with large cell transformation of MF 

that shows CD30 expression. (Figure 4)
 Other types of large cell transformation 

are uncommon but may cause problem for making 
a de nite diagnosis. For example, in plasmablastic 

transformation, the transformed lymphoma cells re-
semble plasmablasts or immunoblasts and at times it 

is not possible to use the term correctly. As a matter 

of fact, immunoblastic sarcoma was used in the past 
as a morphologic variant of the so-called �reticulum 

cell sarcoma� and the term �immunoblast� was used 
to make it different from centroblast. While the term 

�plasmablast� was  rst used in multiple myeloma 
and it has been regarded as one of the poor prognos-

tic factors. During that time, immunoblastic sarcoma 
was needed to distinguish from plasmacytoma or 

multiple myeloma with increased plasmablasts as 
they are different clinically. But, at present, accord-

ing to the WHO classi cation (2008), the equivalent 

type of lymphoma for immunoblastic sarcoma seems 
to be plasmablastic lymphoma while the term 

�immunoblastic� is only found as a morphologic 
variant in DLBCL that still have typical immunophe-

notype, especially CD20 expression3. At times, it is 
still dif cult to distinguish between plasmablastic 

lymphoma and plasmacytoma/plasma cell myeloma 
with increased plasmablasts � similar to what hap-

pened to immunoblastic sarcoma in the past. In this 

very situation, clinical information is very helpful to 

reach a de nite diagnosis. (Figure 5)
 The term �plasmacytic differentiation� has 

not been included in histologic transformation in 
lymphoma despite the fact that it is clearly a trans-

formation, not only morphologically but also im-
munophenotypically. It was included at least once, 

nevertheless, in a thorough review by York et al. 

in 19847. The reason behind this plasmacytic dif-
ferentiation not included from the transformation 

in lymphoma is that not only lymphoplasmacytic 
lymphoma but also other indolent B-cell lympho-

mas can have plasmacytic differentiation. Even in 
DLBCL, some cases may show restriction to light 

chain or heavy chain of immunoglobulin as a result 
of plasmacytic differentiation. But this phenomenon 

does not make the disease more aggressive but only 
some consequences related to excess immunoglobu-

lin production such as autoimmune hemolytic ane-

mia, polyneuropathy, light chain deposition disease, 
amyloidosis, etc. In daily pathology practice, this 

proven plasmacytic differentiation can be used to 
monitor the disease such as minimal involvement 

and to distinguish it from reactive response, espe-
cially after treatment. In rare occasion, plasmacytic 

differentiation may be the only  nding found in the 
tissue biopsy and it is very dif cult to distinguish it 

from plasmacytic neoplasm or plasma cell myeloma. 

Clinical correlation is a must in this situation to solve 
the problem.

 Since the understanding of Hodgkin-Reed-
Sternberg (HRS) cells in CHL in the past decade has 

increased tremendously due to advance in molecular 
genetics, the origin of HRS cells is now accepted to 

be germinal center B-cell phenotype in most cases 
of CHL19. The recently recognized entity of unclas-

si able B-cell lymphoma with intermediate features 
between CHL and DLBCL listed in the WHO 

classi cation (2008)3 is another intriguing issue 
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Figure 4 Destruction of dermo-epidermal junction by lymphoma cells with increase in large lymphoma cells. 
B) Dense focus of large lymphoma cells. C&D) Collection of lymphoma cells of varying sizes in 
the papillary dermis, mimicking Pautrier micro-abscess. By morphology alone, large cell transfor-
mation in mycosis fungoides (MF) is considered. E) CD20-negative lymphoma cells. F) A number 
of CD3+ lymphoid cells but lacking in large cells. G&H) Many CD30+ large lymphoma cells. I) 
Nuclear and cytoplasmic expression of ALK protein in the lymphoma cells. This case should be 
diagnosed as cutaneous involvement by ALK+ anaplastic large cell lymphoma, thus excluding large 
cell transformation in MF.
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Figure 5 Rectal lymphoma showing some varying sizes of lymphoma cells. B) Only a small number of 
scattered Ki-67+ lymphoma cells guarantee low proliferation index in this lymphoma. C) A small 
number of CD3+ small reactive T-cells. D to F) Distinct expression of CD20, PAX5, and CD138 in 
the lymphoma cells. G&H) Restriction to cytoplasmic kappa light chain indicates plasmcytic differ-
entiation in the lymphoma. I&J) Increase in large lymphoma cells in small clusters and aggregates 
on follow-up biopsy. K&L) Coexpression of CD20 and CD138 still persists at the time of large cell 
(plasmablastic) transformation
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Figure 6
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Figure 6 Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) 
with occasional atypical large cells, some with binucleate or multinucleate forms. Occasional 
intracytoplasmic globules and intranuclear inclusions are also noted, suggestive of plasmacytic 
differentiation (PCD). F&G) Restriction to cytoplasmic kappa light chain, con rming PCD in this 
MALT lymphoma. H) A small number of CD3+ small reactive T-cells. I&J) CD20+ lymphoma 
cells. K) One CD20+ atypical large cell. L to O) CD30+ atypical large cells, varying in distribu-
tion. Some look like Reed-Sternberg cell. P) PAX5+ atypical large cells. Note decreased expres-
sion of PAX5 in typical lymphoma cells. Q) MUM1+ lymphoma cells including both typical and 
atypical ones. The MUM1+ small cells are plasma cells. R) Occasional BCL6+ large lymphoma 
cells, including occasional atypical ones. S) Expression of c-myc protein in occasional typical and 
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related to large cell transformation when expression 

of both CD20 and CD30 is detected while the other 
immunophenotypic findings may be admixed 

between CHL and DLBCL phenotypes (Hodgkin-

like large B-cell transformation). (Figure 6)
 

2) Blastic transformation
 Blastic transformation in this review empha-

sizes the morphologic transformation of the lympho-
ma cells. It is different from blastic transformation 

in chronic myelogenous leukemia whose stem cells 
progress to blasts either of myeloblastic or lympho-

blastic type. It is also different from blastic phase in 
patients with malignant lymphoma when lymphoma 

cells enter the circulation and they can be found in 

peripheral blood smears. When lymphoma patients 
receive combination chemotherapy and radiation, 

therapy-related myelodysplastic syndrome and sec-

ondary leukemia may occur. With the clinical infor-
mation in mind, pathologists should consider second 

leukemia or leukemic in ltration when the biopsy 
obtained from the known case of lymphoma shows 

morphology different from the original lymphoma, 
especially with blastic or blastoid nuclear feature 

that is delicate nuclear chromatin pattern with or 
without conspicuous nucleolus/nucleoli. (Figure 7) 

Immunostaining to prove precursor or immature cell 
phenotype, including CD34 and TdT, will be helpful.

atypical lymphoma cells. T) Low magni cation of lymph node biopsy looks like nodular sclerosis 
classical Hodgkin lymphoma (CHL) with thick capsule. U) Occasional atypical large cells within 
the background of in ammatory cells, suggestive of CHL. V&W) Hodgkin-Reed-Sternberg cells 
at high magni cation. X&Y) CD30+ lymphoma cells. Z) Two lymphoma cells with faint CD15 
expression at the center. a) CD45- lymphoma cells. b) CD3- lymphoma cells. c) A small number of 
CD20+ lymphoma cells � not possible to appreciate at low magni cation. d&e) CD20+ lymphoma 
cells. f to i) PAX5+, MUM1+, focal&faint BCL6+, and c-myc+ lymphoma cells � similar to those 
already seen in the  rst biopsy of MALT lymphoma, suf cient for diagnosis of Hodgkin-like large 
cell transformation.

Figure 7  Blastic or blastoid nuclear feature. Note delicate nuclear chromatin and scant cytoplasm.
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 Blastic transformation is uncommon but 

it has been reported in FL and SLL/CLL. In FL, 
lymphoblast or blast transformation is preferred for 

report. But, in SLL/CLL, prolymphocytoid 
transformation is preferred as it is comparable to 

prolymphocytic leukemia3,7. Blastoid variant of 
mantle cell lymphoma (MCL) is another example 

that can be encountered with. Interestingly, both 
prolymphocytoid transformation in SLL/CLL and 

blastoid variant of MCL are not in a precursor stage 

as they do not express CD34 or TdT3.

 

3) Histiocytic transformation
 Only a handful of cases that could demon-

strate the relationship between the lymphoma cells 
and the neoplastic histiocytes. Again, these cases 

were reported in FL or SLL/CLL. The dedifferentia-
tion of the lymphoma stem cells has been proposed 

like that applied to soft tissue sarcoma3. The dif -
culty to make a diagnosis of histiocytic transforma-

tion is how to exclude second neoplasm.

 When histiocytic transformation does 
happen, the neoplastic histiocytes can be Langer-

hans or non-Langerhans phenotype similar to that 
applied to histiocytic neoplasm. In daily pathology 

practice, distinction from hemophagocytic syndrome 
accompanying malignant lymphoma should be 

exercised according to nuclear pleomorphism, 
mitosis, increased proliferation index, etc. Reactive 

histiocytes can be found in any lesion so that the 
diagnosis of histiocytic neoplasm needs solid 

evidence3,20.

 In summary, this review on morphologic 
approach for transformation in malignant lymphoma 

emphasizes the importance of morphologic recog-
nition as well as salient features in clinical course 

of malignant lymphoma. A great deal of knowledge 
gathered from advance in immunophenotypic and 

genetic studies help us to understand malignant 

lymphoma better. A rising of new high throughput 

technologies will one day make this morphologic 
approach unnecessary for the diagnostic procedures 

as many biological markers involving in the 
pathogenesis of lymphoma will be used widely 

to control lymphoma growth or even to prevent 
lymphoma to occur. But, at this moment and several 

years to come, the morphologic approach is still the 

most cost effective way to provide the diagnosis of 
lymphoma and decision for further investigation. 

Nevertheless, diagnostic pitfalls can be encountered 
when immunophenotypic and genetic studies are 

employed so that pathologists should be familiar to 
the proper interpretation and learn more about limi-

tation of any test investigated or misdiagnosis may 
occur.21-23 
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