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Abstract
Post‑transplant lymphoproliferative disorder (PTLD) is a serious complication following kidney transplantation,with
Epstein‑Barrvirus(EBV)infectionbeingamajorriskfactor.Centralnervoussystem(CNS)involvementoccursin5%‑30%
ofcases,butprimaryCNS‑PTLDisrareandhasapoorprognosis.WereporttwocasesofprimaryCNS‑PTLDinkidney
transplantrecipientswithatypicalpresentation.Thefirstcaseinvolveda42‑year‑oldfemalewhopresentedwithvertigo
22yearspost‑transplant.Thesecondcasewasa70‑year‑oldmalewhoexhibitedabnormalgait2yearsaftertransplan‑
tation. Theywere initiallymisdiagnosed, respectively, as vestibularneuritis and stroke. Imaging studies revealed an
isolatedcerebellarlesioninbothcases;diffuselargeB‑celllymphomawasunveiledonthebiopsies.Thefirstcasewas
EBV‑relatedand itsmanagement included immunosuppressionreduction,surgical resection,andradiotherapy.Both
patientsultimatelydiedfrominfectiouscomplications.Thesecaseshighlightthediagnosticchallengesandpoorout‑
comesassociatedwithprimaryCNS‑PTLD,evenwithtreatment.Thevariablelatencyperiods,atypicalfocalcerebellar
involvement,anddifferingEBVstatusunderscoretheheterogeneityofthisrareentity.Furtherresearchisneededto
establishoptimaldiagnosticandtreatmentprotocolsforprimaryCNS‑PTLDinkidneytransplantrecipients.
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INTRODUCTION
Post‑transplant lymphoproliferative disorder (PTLD) is a
well‑recognizedcomplicationfollowingkidneytransplan‑
tation (KT).1,2 Compared to the general population, KT
recipients (KTR)haveaneightfoldhigher lifetime riskof
developing a lymphoproliferative disorder.2 The cumu‑
lativeincidenceinthefirst10yearspost‑transplantation
reaches 1%‑2% in adults and 3% in children.1 Incidence
appears to be decreasing in recent years, exhibiting a
bimodaldistribution,withapeakinthefirstyearandan‑
otherafterfiveyearspost‑KT.1,2Riskfactorsincludethere‑
cipient’sage,immunosuppressivestate,andEpstein‑Barr
virus(EBV)primaryinfection/reactivation.1,2MostPTLDis
EBV‑related,particularlyintheearlypost‑KTperiod,anda
donor/recipientmismatch (i.e. EBV‑positive donorswith
EBV‑negativerecipients)isamajorriskfactor.1,2

Extranodal involvement is commonand central nervous
system(CNS)diseaseoccurs in5%‑30%ofcases.3,4How‑
ever, primary CNS‑PTLD is a rare entity, with a poorer
prognosis than systemic PTLD.3,4 Nonspecific symptoms

render the definitive diagnosis challenging,with awide
rangeofpotentialhypotheses.4,5Duetoitslowincidence,
treatmentrecommendationsinthissettingremainpoorly
defined.4

Herein,wereporttwocasesofprimaryCNS‑PTLDinKTR
withatypicalpresentation,andincludealiteraturereview
on risk factors andmanagement, emphasizing the high
clinical suspicion needed for diagnosis.

CASE REPORTS

Case 1
A 42‑year‑old female with end‑stage kidney disease
(ESKD) due to primary focal segmental glomerulosclerosis 
(FSGS) underwent deceased‑donor KT at the age of 20.
Prior to KT, the patient had not received immunosup‑
pressive therapy for FSGS. Induction therapy included
basiliximab,followedbytripletherapywithcyclosporine,
mycophenolatemofetil(MMF),andprednisolone.Thepa‑
tientwasEBV‑seropositivebeforeKT.Duringthe22‑year
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post‑KT follow‑up, no acute rejection or FSGS relapse
occurred.Cyclosporinewasreplacedwitheverolimus12
yearsafterKTduetobiopsy‑provencalcineurin inhibitor
nephrotoxicity.
Twenty‑twoyearsafterKT, thepatientpresentedwitha
seven‑dayhistoryofvertigo.Chronicallograftdysfunction
was present (serum creatinine of 3mg/dL), and immu‑
nosuppressive therapy consisted of everolimus (with
adequate plasma trough levels, i.e. 5‑7 ng/mL), MMF
(250mgtwicedaily),andprednisolone(5mg/day).Initial
evaluationbytheOtolaryngologyteamrevealedapositive
left“headimpulsetest”,suggestingleftvestibularneuritis.
Thrice‑daily betahistine and 1 mg/kg/day prednisolone
wereprescribed,followedbyathree‑weeksteroidtaper‑
ingprotocol. Symptomreliefwasachieveduntil the last
week of steroid tapering. Relapse of vertigo prompted
imaginginvestigation.Cranialcomputedtomography(CT)
scan and magnetic resonance imaging (MRI) revealed
an isolated lesion in the right cerebellar hemisphere, 
with perilesional edema, suggestive of a neoplasm (Fig.
1). Full‑bodyCT scan andbreast imagingwere negative

for neoplasticdisease.Dexamethasonewas initiated for
perilesionaledemacontrol,andeverolimuswasswitched
to cyclosporine to prevent wound healing impairment.
Surgical resection was performed one month after in‑
itial presentation.Histopathological analysis (Fig. 2)was
consistent with diffuse large B‑cell lymphoma (DLBCL),
expressing EBV‑encoded RNA (EBER). The patient was
positive for IgGanti‑EBV,negative for IgManti‑EBV,and
plasmaEBVDNAwasabsent.Postoperativecomplications
included Pseudomonas aeruginosa ‑ and Staphylococcus 
epidermidis‑relatedmeningitistreatedwithmeropenem‑
‑vancomycin for threeweeks. Everolimuswas resumed,
MMFwas discontinued, and adjuvant radiotherapywas
administered for twomonths.Given thepatient’s frailty
and high risk of subsequent infectious complications,
neitherrituximabnorchemotherapywereadministered.
Despiteclinicalimprovement,localizedrelapsewasiden‑
tifiedfourmonthspost‑surgery(Fig.1).Fivemonthsafter
surgery,thepatientwasadmittedtothehospitaldueto
acutepancreatitiscomplicatedbyfatalsepticshock.

Figure1.RightcerebellarlesionfromCase1,incranialCTscan.
A)CranialCTscan(axialview)showingahypodenselesionintherightcerebellarhemisphere(bluecircle);B)CranialCT
scan(axialview)showingtherelapsedlesionintherightcerebellarhemispherefourmonthsaftersurgery(yellowcircle).

Figure2.Post‑resectionhistopathologyanalysisofcerebellarlesionfromCase1.
A)Cerebellar tissueinfiltrationbydiffuselargeB‑celllymphoma(H&E:X400);B)Immunohistochemistryanalysiswith
CD20‑positivetumorcells(X400);C)ImmunohistochemistryanalysiswithEBER‑positivetumorcells(X400).
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Case 2
A70‑year‑oldmalewithESKDduetoautosomaldominant
polycystic kidney disease was submitted to deceased‑
‑donorKTattheageof68.Polyclonalrabbitanti‑thymocyte
globulin (rATG) was used as induction immunosuppres‑
sivetherapy(cumulativedoseof5mg/kg),followedbya
tacrolimus‑MMF‑prednisolone regimen.Thepatientwas
EBV‑seropositivebeforeKT.During the two‑yearpost‑KT
period, diabetes mellitus and BK polyomavirus viremia
were identified.No acute rejectionwas reported.MMF
was replacedwith everolimusone year after KT, due to
persistentBKpolyomavirusviremia.
TwoyearsafterKT,thepatientpresentedwithafive‑dayhis‑
toryofabnormalgait.Immunosuppressivetherapyincluded
tacrolimus(withadequateplasmatroughlevels,i.e.2‑5ng/
mL), everolimus (with adequate plasma trough levels, i.e.
5‑7 ng/mL), and prednisolone (5mg/day). Physical exam‑
inationrevealednystagmusand lefthemiataxia.CranialCT
scandemonstrated leftcerebellaredema,butangiography
was unremarkable for occlusive or malformative lesions.

Vertebrobasilar strokewas presumed, prompting hospital‑
ization and antiplatelet therapy initiation. Cardiovascular
studies,including24‑hourHolter,transthoracicechocardiog‑
raphy,andcarotidandvertebralarteriesDopplerultrasound,
wereunremarkable.MRIshowedaminorleftcerebellarle‑
sion,posingdifficultiesinitscharacterizationandwarranting
subsequentreassessment.Twomonthspost‑discharge,the
patientshowednoclinical improvementandMRIrevealed
agrowinglesionatthesamesite,suggestiveofaneoplasm
(Fig.3).Cerebrospinalfluid(CSF)analysis,followinglumbar
puncture, was negative for malignancy or infection. Tran‑
scranialbiopsywasperformedfourmonthsaftertheinitial
presentation,complicatedbyamildleftcerebellarhemato‑
ma (Fig. 3). Histopathological analysiswas consistentwith
EBER‑negativeDLBCL(Fig.4).ThepatientwaspositiveforIgG
anti‑EBV,negativeforIgManti‑EBV,andnoplasmaEBVDNA
wasdetected.Full‑bodyCTscanwasnegativeforextracranial
involvement.HospitalizationwascomplicatedbyaKlebsiella 
pneumoniae‑related pyelonephritis associated with septic
shockanddeath15daysaftertheprocedure.

Figure3.LeftcerebellarlesionfromCase2,pre‑andpost‑biopsy.
A)CranialMRI(axialview)showingalesionintheleftcerebellarhemispherewithT2hyperintensesignal(bluecircle);
B)CranialMRI(axialview)showingapost‑biopsyleftcerebellarhematomawithT2hypointensesignal(yellowcircle).

Figure4.Post‑biopsyhistopathologyanalysisofcerebellarlesionfromCase2.
A)CerebellartissueinfiltrationbydiffuselargeB‑celllymphoma(H&E:X100);B)Cerebellartissueinfiltrationbydiffuse
largeB‑celllymphoma(H&E:X400);C)ImmunohistochemistryanalysiswithCD20‑positivetumorcells(X400).
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DISCUSSION
Primary CNS‑PTLD is a rare subset of PTLD and usually
consistsofmonomorphicDLBCL,asseenintheaforemen‑
tionedcases.3,4,6However,theatypicalfeaturesobserved
and the significant differences in diagnostic techniques
and management warrant discussion. Firstly, we report
a middle‑aged female and an elderly male KTR. While
systemicPTLD incidence ishigher in youngandoldKTR
(aged≤17and≥65years,respectively),primaryCNS‑PTLD
shows no significant age‑related incidence variations.3 
UnlikesystemicPTLD,primaryCNS‑PTLDdoesnotfollow
abimodalpeakdistributioninthetimeelapsedbetween
KTanddiagnosis.Itisgenerallyidentifiedfourtofiveyears
after transplantation,with the greatest incidence in the
first1.5years.3,4Inalargecaseseriesof84patientswith
primary CNS‑PTLD, one‑thirdwere diagnosed >10 years
post‑transplantation.7Case2 followedtheexpectedpat‑
tern,whereasthelatencyperiodwasexceptionallylongin
Case1(22years).
EBVprimary infection/reactivation is amajor risk factor,
particularly for early‑onset PTLD.1,2 Similar to systemic 
PTLD,pre‑transplantEBV‑seronegativepatientsareatin‑
creasedrisk,whichwasnotobservedinanyofourcases.3 

EBV‑positivetumorcellsarepresent in>90%ofprimary
CNS‑PTLD.3OnlythepatientfromCase1presentedwith
EBV‑relatedDLBCL,despite theextended latencyperiod
and the absence of an active or recent EBV infection.
The cumulative immunosuppressive burden during the
22 ‑year post ‑transplant period may have been an import‑
antriskfactor.Drug‑specificriskremainsdebatableaspre‑
viousstudieshaveyieldedconflictingresults.2,3Induction
therapymight play a role in early‑onset PTLD, whereas
late‑onsetdiseaseislikelyassociatedwithcumulativeim‑
munosuppression.8Studiesfromtheearly2000sreported
a higher incidence of PTLD with rATG‑based induction
therapy.2,9Nonetheless, rATGdosinghasdecreasedover
timeanddataregardingcurrentprotocolsarescarce.2 A 
recent study including 6620 KTRwith EBV donor/recip‑
ientmismatch founda twofoldhigher riskofPTLDwith
rATG compared to basiliximab.10 In primary CNS‑PTLD,
onestudyalsoshowedatwofoldgreater incidencewith
rATGthanwithbasiliximabasinductiontherapy.3 InCase
2,inductiontherapywithrATGmighthavecontributedto
theearlyonsetof PTLD.Moreover,maintenance immu‑
nosuppressivetherapy inbothpatients includedeveroli‑
mus, an inhibitor of the mammalian target of rapamycin 
(mTOR).Thisclassofdrugshaspreviouslybeenthought
tohaveantineoplasticproperties,withadecreasedriskof
PTLD.2,8Despitethepromisingresults,othertrialsshowed
ahigherriskofPTLDwithmTORinhibitioninmaintenance
therapy.2,8Ofnote,neitherpatientwas treatedwithbe‑
latacept,whichisaknownriskfactor,particularlyinEBV‑
‑seronegativeKTR.2

Clinical presentationof primaryCNS‑PTLD is highly vari‑
able.6Mostpatientsreportnonspecificsymptoms,suchas

headache,dizziness,ornausea.6Focalneurologicdeficits
have also been described.6Considering thisbroadspec‑
trumofmanifestations,misdiagnosisisnotuncommon.In
Case1,signsofcerebellardysfunctionwereinitiallyasso‑
ciatedwithvestibularneuritis.Despiteadvancements in
neuroimaging,itsinterpretationiscomplexinthissetting,
withachallengingdifferentialdiagnosis.6CT‑scanandMRI
arecommonlyusedtechniques,butthelattershowshigh‑
ersensitivityandremainstherecommendedmodalityin
CNS‑PTLD.6,11Lesionsaremost frequentlymultifocaland
supratentorial.6 Imafukuet al reported a focal cerebello‑
pontinelesionpresentingwithfacialnervepalsy.12Toour
knowledge,thesearethefirstreportedKTRwithafocal
cerebellarprimaryCNS‑PTLD.
Differential diagnosis includes metastases, glial tumors,
and abscesses.6Metastasestendtobemultifocal,where‑
as glial tumors and abscesses are typically focal.6 Infec‑
tiousdiseasesareparticularlyrelevantinKTRgiventheir
susceptibilitytoopportunisticagents,suchasToxoplasma 
gondii, Aspergillus, and Mycobacterium tuberculosis.6CSF
analysis, including microbiological and cytological stud‑
ies, may be valuable in differentiating these entities. A
positivepolymerasechainreactionforEBVDNAishighly
suggestiveofCNS‑PTLD,anditmaybepresentevenwhen
undetected in peripheral blood.11 In Case 1, technical
limitationsprecludedthefeasibilityofalumbarpuncture.
CSFanalysisinthispatientcouldrevealEBVDNA,especial‑
lyasthelesionexpressedEBER.
Definitive diagnosis relies on histological examination
ofbiopsiedtissue.6After confirmation,proper staging is
mandatoryand includesa full‑bodyCT scanorpositron
emission tomography (PET).2,8 18F‑fluorodeoxyglucose
PET/CTisacombinationofbothtechniques,withhigher
sensitivity and discriminatory capability, particularly for
extracranialdisease.2,6,11,13Several guidelines recommend 
PET/CTforPTLDstaging,althoughlargerprospectivevali‑
dationisstillneeded.13

ThecornerstoneofPTLDtreatmentisareductionofim‑
munosuppressivetherapy(RIS).2,8Theinitialstrategygen‑
erallyincludesreducingcalcineurininhibition(targetinga
50%decrease in serumtrough levels)anddiscontinuing
theantimetabolite,althoughthelatterdoesnotseemto
increasePTLDrisk.2,8 All nonsteroid agents should be dis‑
continuedincriticallyillpatientswithextensivedisease.8 
DecisionsonthetiminganddurationofRISarecomplex,
and several factors must be considered, namely time
fromKT,historyofrejection,andcenter‑specificpractic‑
es.14 Graft functionmonitoring is of utmost importance
following RIS.8 Polymorphic and EBV‑related PTLD tend
to respond better to RIS.8,14 Nevertheless, RIS is rarely
sufficient and poor results have been observed when
used alone in primary CNS‑PTLD.4,8,14 After the PTLD‑1
trial,rituximabemergedasthestandardofcareforCD20‑
‑positive PTLD.2,14 RIS combined with a four‑week ritux‑
imabregimen isacommonfirst‑lineapproach, followed
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by chemoimmunotherapy based on response.14PoorCNS
penetration has raised concerns about the efficacy of
intravenousorsubcutaneousrituximabinCNSdisease.3‑4

Fewstudiesreportedtheefficacyandsafetyofintrathecal
rituximabinPTLDwithCNSinvolvement,butitwasmostly
used in combinationwith systemic rituximabor chemo‑
therapy.15 Standard treatment protocols have yet to be 
establishedinprimaryCNS‑PTLD.Commonregimensalso
includehigh‑dosesteroidsorchemotherapywithwhole‑
‑brain radiotherapy.5‑6Surgicalresectionhasshownlimit‑
edefficacy.6InCase1,dexamethasonewasinitiated,MMF
wasdiscontinued,andsurgicalresectionwasperformed,
followed by two‑month adjuvant radiotherapy. Despite
this effort, the disease relapsed at the same site four
months post ‑surgery. 
New opportunities for intervention are under develop‑
ment. Tabelecleucel, an allogeneic EBV‑specific T‑cell
immunotherapy,receivedapprovalinEuropein2022for
relapsed/refractory EBV‑related PTLD.14 Phase 3 ALLELE 
study reported an overall response rate of 51%, includ‑
ing 70% in CNS‑PTLD.16 Chimeric antigen receptor T‑cell
also documented promising results in several case re‑
ports, although immune ‑related adverse events remain a 
concern.14 
Primary CNS‑PTLD has aworse prognosis than systemic
PTLD.3Mediansurvivalvariesbetween13and47months,
with a five‑year survival rate of 30% compared to 50%‑
‑60% insystemicPTLD.3,6Mortalitymaybeattributedto
CNSinvolvementortreatment‑relatedtoxicity.3 Perioper‑
ativecomplications,namelyinfectiousdiseases,canhave
asignificant impactonmorbidityandmortality.6 Inboth

cases, infectious complications followed CNS biopsy: a
meningitisandapyelonephritis.Adelayindiagnosiswas
alsoreported,potentiallyaffectingsurvival.

CONCLUSION
Primary CNS‑PTLD is a serious complication in KTRwith
highmortalityrates.Duetoitsrarityandnonspecificpre‑
sentation,ahighlevelofsuspicionisrequiredfordiagno‑
sis.PhysiciansmanagingKTRshouldbeawareofthisrisk,
particularly in EBV‑seronegative patients, as a delayed
diagnosiscanleadtoworseoutcomes.

Learning points
1.PrimaryCNS‑PTLDisararesubsetofPTLD,typicallypre‑
sentingasdiffuselargeB‑celllymphoma.
2.UnlikesystemicPTLD,primaryCNS‑PTLDdoesnotshow
a bimodal peak distribution, and is generally diagnosed
fourtofiveyearsaftertransplantation.
3.ClinicalpresentationofprimaryCNS‑PTLDishighlyvar‑
iableandnonspecific,makingdiagnosischallenging.De‑
finitivediagnosisreliesonhistopathologicalexamination.
4.EBV‑positivetumorcellsarepresentin>90%ofprimary
CNS‑PTLDcases,butEBVDNAmaynotalwaysbedetecta‑
bleinperipheralbloodorCSFsamples.
5. Treatment of primary CNS‑PTLD typically involves re‑
duction of immunosuppressive therapy combined with
othermodalities such as rituximab, chemotherapy, and
radiotherapy.However,standardtreatmentprotocolsare
not well‑established, and prognosis remains poor com‑
paredtosystemicPTLD.
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