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Abstract: Background: Primary central nervous system post-transplant lymphoproliferative disorder (PCNS-PTLD) is a 

serious and uncommon complication which can be developed months or years after a Kidney transplant. Immunosuppressive 

agents administered before and after transplantation to minimize the chances of allograft rejection has proved to be a double-

edged sword that puts the host at risk of infectious, neoplastic and vascular diseases, including PCNS-PTLD. The 

immunosuppressive therapy leads to decreased innate malignant and viral immune surveillance and this has been shown to 

play a role in lymphoproliferative diseases after transplantation. In most cases, PCNS-PTLD is Epstein–Barr virus related. 

Case Description: A 60-year-old female with history of kidney transplant presented to the emergency room with history of low 

fever, dizziness nausea and vomiting for 1 month. MRI and CT scans showed a mass cerebellar lesion and a biopsy revealed 

Primary central nervous system post-transplant lymphoproliferative disorder (PCNS-PTLD). Conclusion: This case highlights 

the need for a careful long-term follow up of patients with kidney transplant. PCNS-PTLD represents a continuing long-term risk 

after transplantation, although less common. This case report supports observational data that suggests that peripheral blood 

screening for EBV DNA does not seem helpful for identification of PCNS-PTLD. Suspicion of PCNS PTLD should be considered 

when patients with long-term history of kidney transplant present neurological complaints. 
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1. Introduction 

Primary central nervous system post-transplant 

lymphoproliferative disorder (PCNS-PTLD) is a serious and 

uncommon complication which can be developed months or 

years after Kidney transplant [3, 13, 15, 18]. 

Immunosuppressive agents are administered before and after 

transplantation to minimize the chances of allograft rejection. 

Nevertheless, immunosuppressive therapy is a double-edged 

sword that puts the host at risk of infectious, neoplastic and 

vascular diseases, including (post-transplant lymphoproliferative 

disorder) PTLD [2]. Immunosuppressive therapy leads to 

decreased innate malignant and viral immune surveillance 

which has been shown to play a role in lymphoproliferative 

diseases after transplantation [1, 6, 11]. In renal transplant 

recipients, a regimen containing calcineurin inhibitors (CNI), 

such as tacrolimus or mycophenolic acid (MPA) such as 

mycophenolate mofetil and corticosteroids are considered the 

standard of care. Mycophenolic acid (MPA) irrespective of 

duration of use has high toxicity profile and have been 

associated with a higher incidence of lymphoproliferative 

disorder of the CNS. Neurological symptoms improvement 

after withdrawal after a relatively short period of 8 months of 

use has been reported [20, 27]. Calcineurin inhibitors increase 

production of growth factor TGFβ-1 and its involvement in 
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carcinogenesis is evidenced in biologically aggressive tumors 

which have shown to contain significant TGF β-1 than more 

highly differentiated tumors. TGFβ-1 acts on the host to 

suppress antitumor immune responses, enhance extracellular 

matrix production and augment angiogenesis. Recent data have 

demonstrated anti-apoptotic and proliferation-promoting 

effects of corticosteroids in carcinoma cells from a wide 

variety of tumors in addition corticosteroids enhance tumor 

cell resistance to apoptosis in solid tumors [11]. 

In most cases, PTLD is Epstein–Barr virus (EBV) related, 

with immunosuppression-induced deficient EBV-specific 

cellular immune response being the underlying pathogenic 

mechanism leading to uncontrolled growth and proliferation of 

EBV-infected B cells. In early-onset of PCNS PTLD two 

distinct stages are recognized in EBV infection. The lytic phase 

being the first is characterized by active viral replication and the 

expression of all EBV proteins, which may lead to cell death and 

release of virions. The second is the latency phase during which 

B cells are infected via their CD21 receptor and persist in the 

cell without lysis. The underlying molecular pathogenesis is 

based on an uncontrolled proliferation of EBV-infected B cells 

after immunosuppressive therapy. Pathogenesis of the remaining 

EBV negative, posttransplant lymphoproliferative disorder 

which arise in most cases more than 1 year following transplant 

is less clear. Possible explanations include the involvement of 

other infectious agents or loss of EBV during evolution 

lymphoproliferative disease (‘hit and run’ hypothesis). Early 

PTLD is usually EBV positive, late PTLD is more often EBV 

negative [6, 15, 16, 24, 30]. 

A study showed that EBV DNA in both blood and CSF was 

not detected during the time when CNS PTLD was diagnosed 

in a renal transplanted Patients who was previously treated for 

EBV positive diffuse large B-cell lymphoma of the 

mediastinum, neck, right and inguinal regions [30]. 

A few case reports have strongly linked the development of 

isolated CNS PTLD to the use of Mycophenolate Mofetil 

immunosuppressor because of its toxicity profile [13, 20, 30]. 

This study seeks to highlight the need for close follow of 

patients who have been previously treated with 

Immunosuppressive drugs especially Mycophenolate Mofetil. 

Besides the EBV status of the host, human 

cytomegalovirus (HCMV) and hepatitis C infection has been 

reported to increase the risk of PTLD through specific 

cytokines. Emerging evidence show that the progression of 

some tumors may be enhanced by oncomodulatory signals 

produced by regulatory proteins encoded by human CMV 

and hepatitis C [17, 23]. 

Radiological features of PCNS-PTLD are frequently 

multicentric lesions. Other lesions of the immunosuppressed 

brain are single thin capsule (abscess), incomplete and diffuse 

lesions (demyelination). CNS PTLD in the cerebellum is very 

rare. An estimated 81% of CNS PTLD affect cerebral 

hemisphere (cortex/white matter, basal ganglia, corpus 

callosum), 15% brainstem, 4% cerebellum [2, 8, 18]. 

Only isolated cases and very small series of PCNS-PTLD 

have been reported. Till today evidence-based treatment 

protocols are lacking and there is still no consensus regarding 

therapeutic regimens. Several modalities, including surgery, 

radiation and chemotherapy are being used. The prevailing 

and most effective reported therapy is high-dose intravenous 

methotrexate when kidney function permits. Therapy with 

high doses of methotrexate given intravenously improves 

penetration into the CNS, leading to sustained and durable 

tumor responses and improved neurologic outcomes [19, 25]. 

2. Case Description 

A 60-year-old female was presented from the emergency of a 

local hospital with history of low fever (36.8 - 37.7), dizziness 

nausea and vomiting for 1 month. She was treated with an 

antibiotic (Sulperazone) and experienced improvements in the 

vomiting and nausea but the dizziness persisted. On physical 

examination, she was Glasgow 15 with the presence of vertical 

bilateral nystagmus. Dysmetria was observed with the right-

hand whiles Kernig and Babinski were negative. Over the period 

of 29 years, she had a medical history of membranous 

nephropathy and in the year 2000 she had a right kidney 

transplant. Although she started with tacrolimus, she later 

switched to Mycophenolate Mofetil (Cellcept) 500mg bid 

12/12h as the monotherapy for maintenance of 

immunosuppression at time of diagnosis. Computed 

tomography scan of the thorax and abdomen showed no 

evidence of lymphadenopathy or other organ involvement by 

lymphoma. Serum EBV-DNA was negative (< 500/ml). 

Brain gadolinium-enhanced magnetic resonance imaging 

(MRI; T1-weighted image). [Figure 1] shows an Abnormal 

circular hyperintense signal in the right cerebellum. Repeated 

MRI 11 days later [Figure 2] revealed a fast-growing tumor 

accompanied by perilesional edema. Patient underwent total 

tumor resection via right occipital craniotomy with intra 

operatory biopsy. 

2.1. Radiographic Features 

MRI [Figure 1] shows an Abnormal circular hyperintense 

signal measuring 2.72 x 1.73cm in the right cerebellum. 

Repeated MRI 11 days later [Figure 2] revealed a fast-

growing tumor measuring 3.38 x 2.13 cm, depicting a vast 

difference between the size of tumor after 11 days 

accompanied by perilesional edema. 

 

Figure 1. Abnormal circular hyperintense tumor in MRI. 
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Figure 2. Repeated MRI 11 days later revealed a fast-growing tumor. 

2.2. Histopathological Examination of Tissue  

The histopathological examination revealed 

lymphoproliferative Atypical B-cell lesion characterized by 

large and medium size cells with irregular and 

hyperchromatic nuclei, with evident nucleoli and mitotic 

figures observed in Hematoxylin and eosin. Necrosis was 

observed. Immunohistochemical reaction for Epstein–Barr 

virus demonstrates diffuse involvement of the atypical B-cell 

infiltrate with the virus. The neoplastic cells are diffusely and 

strongly positive for CD79a and P53 (wild type). The Ki-67 

proliferation index was high (75%). Nuclear fragmentation 

and neutrophil diffuse infiltration, supported by 

immunohistochemical studies, were consistent with a 

primary diffuse large B-cell lymphoma of the CNS. 

 

 

 

 

 

Figure 3. A High-power microscope examination shows A. an atypical B-

cell infiltrate with considerable nuclei pleomorphism hyperchromatic nuclei 

with evident Nucleoli and mitotic figures observed in Hematoxylin and eosin. 

B. Immunohistochemical reaction for Epstein–Barr virus demonstrates 

diffuse involvement of the atypical B-cell infiltrate with virus. C. The 

neoplastic cells are diffusely and strongly positive for CD79a. D. The 

neoplastic cells are strongly positive for P53 (wild type). E. A large 

proportion of the neoplastic cells are also positive for Ki-67. 

3. Treatment 

Patient underwent post operatory chemotherapy treatment 

in the ICU with Rituximab 500mg IV once on 17/05/2019 

and a second chemotherapy on 31/05/2019 with Intrathecal 

injection with Rituximab 25mg, Methotrexate 10mg, 

Cytarabine 5mg and dexamethasone 5mg. The option of 

intrathecal administration was opted because of patient’s 

infection condition at the time of the second chemotherapy 

and a low dosage of Methotrexate was administered due to 

rise in patient serum creatinine concentration during 

treatment (1.6-3.6mg/dL). Patient died on admission from 

pneumonia. 

4. Discussion 

Mycophenolate mofetil has been reported to be a major 

contributing factor to isolated PCNS PTLD and PTLD like 

diseases. In support of this data we present the case of this 

patient who received a long-term immunosuppressive 

regimen with mycophenolate mofetil associated with a higher 

risk of developing PTLD. EBV infection is a persistent 

contributing factor although not all PCNS PTLD are EBV 

serum positive. The blood serum test for this patient was 

negative for EBV but a neoplastic cells test was positive for 

EBV. In this case an isolated primary diffused large B cell 

CNS PTLD developed 19 years after transplantation although 

series of studies have shown that majority of primary diffuse 

large B cell CNS PTLD develops frequently within 5 years 

post transplantation (Table 1). 

This fact is also supported by a study conducted with 21 
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patients, out of which only 6 patients were diagnosed after 5 years [25]. 

Table 1. Summary of Reported Cases of B-Cell Lymphoma Post Kidney Transplantation. 

Author 

Number of Patients 

Diagnosed with CNS 

large B-cell lymphoma 

Time between 

transplantation and 

Diagnosis (years) 

EBV Positive (DNA/RNA or 

PCR) 

Location of 

lesions 
Outcome 

Chou AP. et al [3] 1 patient 1.25 years CNS Tissue: positive Supratentorial Alive 

Degen D. et al [5] 1 patient 8 years 
CNS Tissue: Positive 

CSF: Positive 
Supratentorial Alive 

Gavrilina OA. et al. [7] 1 patient 3 years CNS Tissue: positive Infratentorial 
Remission of lesion and 

alive 

González F. et al [9] 1 patient 8 years Not available Not available Alive and asymptomatic 

Guglielmo N. et al. [10] 1 patient 2 years 
CNS Tissue: Negative 

Blood: Negative 
Supratentorial Alive and asymptomatic 

Hansen PB. et al. [12] 1 patient 3 years CNS Tissue: positive Supratentorial 
Regression of lesion and 

alive 

Haoliang X. et al. [13] 1 patient 0.5 years 
CNS Tissue: positive 

CSF: positive 
Supratentorial 

Alive and in good 

condition 

Higuchi M. et al. [14] 1 patient 1.2 years CNS Tissue: Positive Supratentorial 
Alive and in good 

condition 

Snanoudj R. et al. [25] 21 patients 0.3 – 22 years CNS Tissue: 20 Positive Supratentorial 
Overall Median survival 

time was 26 months. 

Oyama H. et al. [21] 1 patient Not available Blood: Positive Supratentorial Patient died 

Sola-Valls N. et al. [26] 4 patients 

9 

2.6 

7 

2.6 

years respectively 

CNS Tissue: positive in 3 patients 

and data unavailable in 1 patient 

CSF: positive 

Supratentorial 1 

Supra and 

infratentorial 3 

3 out of 4 patients died 

Vaglio A. et al. [28] 1 patient 2 years 
CNS Tissue: positive 

CSF: positive 
Supratentorial Alive and asymptomatic 

Valavoor SH et al. [29] 1 patient 6 years 
CNS Tissue: positive 

Blood: positive 
Supratentorial 

Regression of brain 

lesion 

Velvet AJJ. et al [30] 4 patients 

20 

13 

6 

2 

years respectively 

Blood: positive in 1 patient. 

CNS Tissue: positive in 2 patients 

and unknown for 1 patient. 

CSF: negative for 2 patients and 

undone in 2 patients 

3 patients had 

Supratentorial 

1 patient had 

Supra and 

infratentorial. 

All died 

Yaginuma T. et al. [31] 1 patient 5 years 
Blood: positive 

CSF: Positive 
Supratentorial Alive and asymptomatic 

 

5. Conclusion 

This case highlights the need for a careful long-term 

follow up of patients with kidney transplant, although risk 

associated with PCNS PTLD is less common a favorable 

toxicity profile of Mycophenolate mofetil can be associated 

with a higher incidence of PTLD. This case report also 

supports observational data that suggest that peripheral blood 

screening for EBV DNA does not seem helpful for 

identification of PCNS PTLD. Suspicion of PCNS PTLD 

should be considered when patients with history of kidney 

transplant present neurological complaints as early diagnosis 

and treatment is necessary for a better outcome. Despite the 

fact that PCNS PTLD is recognized as a complication of 

kidney transplantation, no standard protocols exist for its 

treatment but high-dose of methotrexate given intravenously 

can be beneficial when nephrotoxicity does not develop. 

Conflict of Interest 

Authors do not have any conflict of interest. 

Declaration of Patient Consent 

Consent was sought for and obtained. Identity of patient is 

preserved. 

Abbreviations 

Primary central nervous system post-transplant 

lymphoproliferative disorder: PCNS-PTLD 

Epstein–Barr virus: EBV 

Cerebrospinal fluid: CSF 

Central Nervous System: CNS 

Mycophenolate mofetil: MM 

Mycophenolic acid: MPA 

Transforming growth factor beta 1: TGFβ-1 

Human Cytomegalovirus: HCMV 

Calcineurin Inhibitors: CNI 

Deoxyribonucleic acid: DNA 

Ribonucleic acid: RNA 

Polymerase chain reaction: PCR 

Magnetic resonance imaging: MRI 

Computerized Tomography: CT 



 Journal of Surgery 2021; 9(4): 193-198 197 

 

Hematoxylin and eosin: H&E 

 

References 

[1] Bagg A., & Dunphy CH. (2013). Immunosuppressive and 
immunomodulatory therapy-associated lymphoproliferative 
disorders. Semin Diagn Pathol, 30: 102–12. 

[2] Castellano-Sanchez AA., Li S., Qian J., Lagoo A., Weir E., & 
Brat DJ. (2004) Primary central nervous system posttransplant 
lymphoproliferative disorders. Am J Clin Pathol, 121: 246–
253. 

[3] Chou AP., Lalezari S., Fong BM., Dye J., Pham T., Vinters 
HV., & Pouratian N. (2011) Post-transplantation primary 
central nervous system lymphoma: A case report and review 
of the literature. Surg Neurol Int, 2: 130. 

[4] Crane GM, Powell H, Kostadinov R, Rocafort PT, Rifkin DE, 
Burger PC., Ambinder RF., Swinnen L. J., Borowitz M. J., & 
Duffield A. S. (2015). Primary CNS lymphoproliferative 
disease, mycophenolate and calcineurin inhibitor usage. 
Oncotarget, 6: 33849–66. 

[5] Degen D., Kanellis J., Hughes P., Barit D., & Francesco 
Lerino F. (2016). Primary central nervous system 
posttransplant lymphoproliferative disease: an uncommon 
diagnostic dilemma. Nephrology 21 (6): 528. 

[6] Dierickx D., Tousseyn T., De Wolf-Peeters C., Pirenne J., & 
Verhoef G. (2011). Management of posttransplant 
lymphoproliferative disorders following solid organ transplant: 
an update. Leuk & Lymphoma 52: 950–961. 

[7] Gavrilina O. A., Troitskaya V. V., Zvonkov E. E., 
Parovichnikova E. N., Galstyan G. M., Biryukova I. S., 
Nesterenko I. V., Kovrigina A. M., Bazhenov A. V., & 
Savchenko V. G. (2017). EBV-positive central nervous system 
lymphoproliferative disease associated with 
immunosuppression after organ transplantation: Long-term 
remission without chemotherapy. Ter Arkh, 89 (7): 69-75. 

[8] Gerstner E. R., & Batchelor T. T. (2010). Primary central 
nervous system lymphoma. Arch Neurol 67: 291–297. 

[9] González F., Gómez C., Cabrera M. E., Ayala A., & Roessler 
E. (1994). Primary cerebral lymphoma following kidney 
transplant: a case report and review of the literature. Rev Med 
Chil, 122 (11): 1294-7. 

[10] Guglielmo N., Levi Sandri G. B., Melandro F., Garofalo M., 
Poli L., & Berloco P. (2015). Cerebral Lymphoma in a Kidney 
Transplant: A Case Report. Exp Clin Transplant, 13 (6): 600-2. 

[11] Gutierrez-Dalmau A., & Campistol J. M. (2007). 
Immunosuppressive Therapy and Malignancy in Organ 
Transplant Recipients: A Systematic Review. Drugs. 67 (8): 
1167-98. 

[12] Hansen P. B., & Al-Farra G. (2010) Treatment of central 
nervous system lymphoma following transplantation using 
monoclonal antibody and ganciclovir. Ugeskr Laeger, 18; 172 
(42): 2907-8. Danish. 

[13] Haoliang X., Rewerska J., Aardsma N., Slavin K., Valyi-Nagy 
T., & Ni H. (2017) EBV-positive post-transplant 
lymphoproliferative disorder presenting as primary diffuse 
large B-cell lymphoma of the central nervous system. Folia 
Neuropathol, 55 (3): 221-226. 

[14] Higuchi M., Hata T., Furuya S., Hosaka S., Kamijo Y., 
Kiyosawa K., Ishizuka O., Nishizawa O., & Hora K. (2005). 
Epstein-Barr virus-related primary central nervous system 
lymphoma after cadaveric renal transplantation improved by 
treatment with high-dose methotrexate followed by irradiation. 
Nephrology (Carlton). 10 (3): 321-4. 

[15] Kempf C., Tinguely M., & Rushing E. J. (2013). 
Posttransplant Lymphoproliferative Disorder of the Central 
Nervous System. Pathobiology, 80: 310-318. 

[16] Kutok J. L., & Wang F. (2006). Spectrum of Epstein-Barr 
virus-associated diseases. Annu Rev Pathol, 1: 375–404. 

[17] Manez R., Breinig M. C., Linden P., Wilson J., Torre-Cisneros 
J., Kusne S., Dummer S., & Ho M., (1997). J Infect Dis. 176 
(6): 1462-7. 

[18] Morris J., Smith C., Streicher A., Magnuson A., Newman S., 
& Bertoli R. (2017). A Rare Presentation of Isolated CNS Post 
transplantation Lymphoproliferative Disorder. Case Reports in 
Oncological Medicine, Article ID 7269147, 5 pages. 

[19] Nabors L. B., Palmer C. A., Julian B. A., Przekwas A. M., & 
Kew C. E. (2009). Isolated central nervous system 
posttransplant lymphoproliferative disorder treated with high-
dose intravenous methotrexate. Am J Transplant. 9 (5): 1243-8. 

[20] O’Neill B. P, Vernino S., Dogan A., & Giannini C. (2007). 
EBV associated lymphoproliferative disorder of CNS 
associated with the use of mycophenolate mofetil. Neuro 
Oncol. 9: 364–69. 

[21] Oyama H., Yamao K., Sugiyama T., Matsuura O., Murakami 
S., Ikeda K., & Inoue S. (1997). A case of malignant 
lymphoma after renal transplantation. No Shinkei Geka. 
Neurological Surgery, 25 (7): 655-60. 

[22] Phan T. G., O’Neill B. P., & Kurtin P. J. (2000). Posttransplant 
primary CNS lymphoma. Neuro Oncol 2: 229–238. 

[23] Ponticelli C. (2011). Herpes Viruses and Tumors in Kidney 
Transplant Recipients. The Role of Immunosuppression. 
Nephrol Dial Transplant. 26 (6): 1769-75. 

[24] Rezk S. A., & Weiss L. M. (2006). Epstein-Barr virus-
associated diseases. Annu Rev Pathol Mech Dis 38: 375–404. 

[25] Snanoudj R., Durrbach A., Leblond V., Caillard S., Hurault De 
Ligny B., Noel C., Rondeau E., Moulin B., Mamzer-Bruneel 
M. F., Lacroix C., & Charpentie B. (2003). Primary Brain 
Lymphomas after Kidney Transplantation: Presentation and 
Outcome. Transplantation, 27; 76 (6): 930-7. 

[26] Sola-Valls N., Rodrıguez N. Y., Arcal C., Duran C., 
Oppenheimer F., Ribalta T., Lopez-Guillermo A., Campistol J. 
M., Graus F., & Diekmann F. (2014). Primary brain 
lymphomas after kidney transplantation: an under-recognized 
problem? J Nephrol 27: 95–102. 

[27] Tedesco-Silva H., Rial M. D. C., Santiago J. C., Mazzali M., 
Pacheco-Silva A., & Torres A. R. (2019) Optimizing the 
clinical utility of sirolimus-based immunosuppression for 
kidney transplantation, Clin. Transplant. 33 e13464. 

[28] Vaglio A., Manenti L., Mancini C., Chierici E., Cobelli R., 
Bacci F., Palmisano A., Buzio C., Bignardi L., & Maggiore U. 
(2010). EBV-Associated Leukoencephalopathy with Late 
Onset of Central Nervous System Lymphoma in a Kidney 
Transplant Recipient. American Journal of Transplantation 10: 
947–951. 



198 Isabella Opoku et al.:  Late Primary B Cell Cerebral Lymphoma After Kidney Transplant:  

A Case Report and Literature Review 

[29] Valavoor S. H., Ashraf Z., Narwal R., & Ratnam S. (2013). 
Conservative management of post-transplant central nervous 
system lymphoma. Int Urol Nephrol 45: 1219–1222. 

[30] Velvet A. J. J., Bhutani S., Christos S. P., Dwivedi R., Picton 
M., Augustine T., & Morton M. (2019). A single-center 
experience of post-transplant lymphomas involving the central 
nervous system with a review of current literature. Oncotarget, 
Vol. 10, (No. 4), pp: 437-448. 

[31] Yaginuma T., Yamamoto H., Mitome J., Tanno Y., Yamamoto 
I., Kobayashi A., Mafune A., Hayakawa H., Yokoyama K., 
Mori R., Ohashi H., Kaito N., Joki T., Miki J., Yamada H., 
Furuta N., Matsushima S., Fukuda T., & Hosoya T. (2012). 
Successful treatment of monomorphic primary central nervous 
system post-transplantation lymphoproliferative disorder 5 
years after kidney transplantation. Transpl Infect Dis. 14 (5): 
E102-6. 

 


