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Table 1. Overview of EBV-associated 

Tumour 

Burkitt's 3-8 years 100% 

3-8 years 15-85% 

AIDS associated 3-8 years 30-40% 

>30 years 100% 

Carcinoma differentiated 

disease MC/lD >30 years 80-90% 

NS >10 years 30% 
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NS: nodular <::r-I<>rr,<:: 

VAHS: Viral associated 

AllO: ll.n''' .... II-"rn 

Nasal 

Fatal 1M 

TX-associated 

TX-associated 

AI OS-associated 

in the context of 

1M: Infectious mononucleosis 

TX: 

17 

>30 years 100% 

>30 years ?40% 

<6 months 100% 

<6 months 100% 

> 1 year 100% 

5-10 years 70-80% 

rather than EBV infection 
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Latency III LCLs in vitro 
1M in vivo 
PT·LPD tumour cells in vivo 

1. EBV gene 
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Table 4. Incidence of PT -LPD 

Heart 

Intestinal 

Multivisceral 

Bone Marrow 

a 

PT-LPD to organ 

Incidence of PT-LPD 

10% [54] 

3.8-11.7% 

2.6-9% 

1-30% 

a 

1% 

2.2% 

3.4% 

1.8-7.9% 
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7-11% 
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Table 5. PT-LPD et al. 

1. 

2. B cell PT-LPD 

i. 

ii. disorder 

iii. 

3. Tcell PT-LPD 
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A brief pathological description of the latter two categories follows: 

Plasmacytic hyperplasia 

There is retention of the underlying architecture of the lymph node or tissue of 

origin in these lesions. In nodal disease there is an expansion of the 

interfollicular zone by small lymphocytes, plasmacytoid lymphocytes and 

plasma cells. Scanty immunoblasts may be present and there is little or no 

cytological atypia [45, 73J. 

Fig 3a: 

Fig 3b: 

Plasmacytic hyperplasia. Note the expansion of the sinusoids. 

(Case 3; Frozen section, H&E x 4) 

Sinusoids expanded by numerous plasma cells. 

(Case 3; H&E: x 400) 
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Generally these lesions are composed of mixed Band T lymphocytes, there are 

no clonal immunoglobulin lightlheavy-chain or T cell receptor gene 

rearrangements and there are no structural abnormalities of proto-oncogenes or 

tumour suppressor genes (including bcl-l, bcl-2, c-myc, H-ras, K-ras, N-ras, and 

p-53 [45,74]. Most, but not all of these lesions contain evidence of EBV 

infection [45,74] which may be a polyclonal, oligoclonal or monoclonal as 

determined by Southern Blot hybridisation using a probe to the EBV terminal 

repeat region [45]. 

Lesions usually develop early after transplantation (4 months 0 n average) and 

often occur in Waldeyer's ring or lymph nodes. Virtually all these lesions regress 

after reducing the immunosuppression [45,73,78]. 0 nly in very rare occasions 

will recurrent disease develop. The clinical course of these patients depends on 

the morphological and molecular features of the recurrent lesion [45]. 

Polymorphic Lymphoproliferative Disorder 

In these lesions there is obliteration of the architecture of the tissue by a 

polymorphic lymphoid proliferation [45,72,78,79]. Tumours range in appearance 

from small plasmacytoid lymphoid cells and i mmunoblasts without significant 

cytological atypia, to lesions lacking plasmacytoid differentiation and containing 

highly atypical immunoblasts. This category is therefore a spectrum of 

morphological characteristics, combining the polymorphic B-cell hyperplasia 

(PBCH) and polymorphic B-cell lymphoma (PBCL) categories described in the 

classification according to Frizzera et al [72]. 
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Fig 4a: 

Fig 4b: 

32 

Polymorphic PT-LPD involving the tonsil. Note the loss of normal architecture 

and large area of necrosis. (Case 5; H&E x 4) 

Polymorphic PT-LPD. Note the polymorphic population of lymphocytes, some 

of which are atypical. (Case 5; H&E x 400) 

Additional histological features include areas of necrOSIS, 'squiggle' cells 

(accompanying T cells) and immunoblasts, which may resemble Reed-Sternberg 

cells [45,72,79,80]. 

Fig 5: Polymorphic PT-LPD, tonsil. Note the Reed Sternberg-like giant cells and foci of 

necrosis. (Case 5; H&E x 400) 
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MM may occasionally result In a monoclonal gamrnopathy with lytic bone 

disease [78,82,84,87]. 

Fig 6: High-grade B cell lymphoma; PT-LPD small bowel. Note the numerous immunoblasts 

and high mitotic rate. (Case 4; H&E x 400) 

T-Cell PT-LPDs 

These lesions are relatively rare in the post-transplant setting and less than 

twenty cases have been reported in the literature [46]. They tend to occur late 

after transplantation (median time of 5 years) and are less strongly associated 

with EBV infection (approximately 50% of cases positive) [46,73,78]. The 

existence of T-cell PT -LPD therefore remains controversial [46]. 

The examples include cases of lymphoblastic lymphoma, peripheral T-cell 

lymphoma and anaplastic large cell lymphoma [46]. 

In general, PT -LPD often develops in sites that are unusual in the context of 

other lymphomas [5]. This is particularly prominent in EBV seropositive 

individuals with late onset disease [89]. These tumours are often localised and 

extranodal, commonly occurring in the gastrointestinal tract, central nervous 
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inflammatory mediator as well as a natural antiviral agent. Its precise mode of 

action however is uncertain [1 08J. In the largest reported study using this 

therapy, a high relapse rate occurred with an added complication of rejection and 

infection in half of the cases [110,111 J. 

Immunotherapy usmg intravenous gammaglobulin (IVIG) or anti-B cell 

monoclonal antibodies are agents used in some centers with theoretical 

therapeutic value [45,106,107,109]. Promising results for polyclonal disease with 

anti-CD 21 and anti-CD 24 monoclonal antibodies have been reported in the 

treatment of PT -LPD in recipients of both bone marrow and solid organs [1] 2-

114]. Although these drugs are no longer in use, a new drug approved for the 

treatment of certain CD20-positive B cell-non-Hodgkin's lymphomas called 

rituximab [115J (an anti-CD20 monoclonal antibody), may certainly be of 

benefit. 

Fig 7: Polymorphic PT-LPD, tonsil. Strong membrane staining for CD20. 

(Case 6; CD20 immunohistochemistry x 400) 

It IS important therefore that the pathologist prove strong CD20 

immunoreactivity within the tumour to be treated, before such therapy is 

considered [98]. Reports of patients with PT-LPD treated with this agent appear 
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Tumour morphology was detennined by light microscopy on paraffin-embedded 

tissue. All slides were re-cut, stained with haematoxylin and eosin and classified 

according to the system of Knowles et al [45] by one pathologist (JD) at a single 

sitting. Immunohistochemistry using the monoclonal antibodies CD20 and CD3 

was also perfonned. 

Clonality was assessed by immunoglobulin heavy-chain gene rearrangement as 

previously described [130]. High molecular weight DNA was isolated from 

fonnalin-fixed paraffin-embedded tissue samples, according to standard 

proteinase K digestion and organic extraction procedures. PCR amplification 

was perfonned in a Perkin Elmer GeneAmp PCR System 9600 using consensus 

primers VH5' CTG TCG ACA CGG CCG TGT ATT ACT G 3' and JH5' AAC 

TGC AGA GGA GAC GGT GAC C 3', (Oligos, Etc., Portland, Oregon, USA). 

+ T 

Fig 8: Monoclonal immunoglobulin heavy chain rearrangement detected by PCR. 

Test case (T), negative control (-), positive control (+). 

(Case 4) 
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Detection of EBV: Epstein-Barr virus RNA in-situ hybridisation studies were 

perfonned using an oligonucleotide probe targeting EBV -encoded small RNAs, 

which are actively transcribed (up to 107 copies per cell), in latently infected 

cells [131]. Briefly, 5 pm paraffin sections of fonnalin-fixed tissues were 

mounted on slides coated with 3-aminopropyltriethoxysilane, deparaffinised, 

dehydrated, pre-digested with proteinase K, and then hybridised for 2 hours at 

the manufacturer's concentration of probe. RNAase-free precautions were 

observed to minimise contamination with RNAase throughout the procedure 

until the hybridisation stage. After washing, hybridisation was detected using 

avidin-alkaline phosphatase conjugate followed by development of the signal 

with fuchsin substrate; haematoxylin was used as a counter stain. A positive 

result was indicated by a red or magenta colour in the nucleus. A known EBV­

positive Hodgkin's lymphoma section was used as the external control. 

Fig 9: High grade B cell PT-LPD, small bowel. In-situ hybridisation showing strong nuclear 

EBER staining. 

(Case 4; x 200) 
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plasmacytoma and later manifest as multiple myeloma [134]. In other cases it 

may present as an ascites-type tumour [135]. A post-transplant extramedullary 

plasmacytoma has been reported to present as an aural polyp [136]. 

The single case seen in the Red Cross series is extremely unusual and possibly 

unique (no prior reported cases identified on Medline). This patient presented 

with adeno-tonsillar PT -LPD but soon developed clinical complications due to 

an aggressive infiltrating malignancy of the small bowel wall, a site commonly 

seen in African children with Burkitt's lymphoma. The malignant lymphocytes 

were highly atypical plasma cells, strongly expressing EBNA RNA. This 

strongly implicated EBV in the aetiology of this unusual case. 

Fig 10a: 

Fig 10b: 

Malignant myeloma, small bowel. Note occasional atypical (binucleate) plasma 

cells. Neighbouring ganglia present (arrow). (Case 5; H&E x 400) 

In-situ hybridisation PT-LPD, malignant myeloma. Positive EBER nuclear 

staining. (Case 5; x 400) 

Although PT -LPDs may have plasmacytoid differentiation, terminal 

differentiation to plasma cells secreting immunoglobulins is very rare [137]. 

After organ transplantation, immunosuppressed patients have a 30% incidence of 
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Reactive plasmacytic nV'~Arnl"i""" 

Infectious mononucleosis 

Atypical lymphoid hyperplasia with architectural retention 

Polymorphic PT-LPD 

Lymphomatous PT-LPD (,monomorphic PT-LPD) 

B cell lymphoma 

Diffuse B-ceillymphoma (immunoblastic, centroblastic, anaplastic) 

BurkitUBurkitt-like lymphoma 

MALToma 

T-cell lymphoma 

Other 

Peripheral T-cell lymphoma, unspecified type (usually large cell type) 

Anaplastic large-cell lymphoma (T or Null cell) 

Hepatosplenic gamma-delta T-cell lymphoma 

Other (e,g, T-NK) 

Plasmacytoma 

Myeloma 

T-cell rich! Hodgkin's disease-like large B-ceillymphoma 

[1] Nalesnik MA The diverse pathology of post-transplant Iymphoproliferative disorders: the importance of a 

standardized approach, Transplant Infectious Disease 2001 ;3(2),88-96 
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PHOTOMICROGRAPHS 

Fig 3a: 

Fig 3b: 

Fig 4a: 

Fig 4b: 

Plasmacytic hyperplasia. Note the expansion of the sinusoids (arrow). 

(Case 3; Frozen section, H&E x 4) 

Sinusoids expanded by numerous plasma cells. 

(Case 3; H&E: x 400) 

Polymorphic PT-LPD involving the tonsil. Note the loss of normal architecture 

and large area of necrosis (arrow). (Case 5; H&E x 4) 

Polymorphic PT-LPD. Note the polymorphic population of lymphocytes, some 

of which are atypical. (Case 5; H&E x 400) 
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Fig 5: Polymorphic PT-LPD, tonsil. Note the Reed Sternberg-like giant cells and foci of 

necrosis. (Case 5; H&E x 400) 

Fig 6: High-grade B cell lymphoma PT-LPD, small bowel. Note the numerous 

immunoblasts and high mitotic rate. (Case 4; H&E x 400) 

Fig 7: Polymorphic PT-LPD, tonsil. Strong membrane staining for CD20. 

(Case 6; CD20 immunohistochemistry x 400) 
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High grade B-cell PT-LPD, small bowel. In-situ hybridisation showing strong 

nuclear EBER staining. (Case 4; x 200) 

Malignant myeloma, small bowel. Note occasional atypical (binucleate) 

plasma cells. Neighbouring ganglia present (arrow). 

(Case 5; H&E x 400) 

In-situ hybridisation PT-LPD, malignant myeloma. Positive EBER nuclear 

staining. (Case 5; x 200) 
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