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1  |   CASE

Mantle cell lymphoma (MCL) is an uncommon malignancy 
that accounts for 3%‐6% of non‐Hodgkin lymphoma cases. 
While MCL is considered an aggressive and incurable type of 
lymphoma, patients receiving intensive therapy can achieve 
deep remissions lasting 10 years or more.1 Certain features 
have been identified that correlate with high‐risk disease, in-
cluding a high‐risk mantle cell lymphoma international prog-
nostic score (MIPI), a ki‐67 cell proliferation index greater 
than 30%, blastoid or pleomorphic morphology, and TP53 
mutations.2-5 For patients with any of these features, the sur-
vival is greatly diminished.

Central nervous system (CNS) involvement is exceedingly 
rare, accounting for only 4% of MCL cases, and is associated 
with a particularly poor prognosis. In one study, MCL pa-
tients with relapsed CNS involvement had a median survival 
of 3.7 months.6 Other studies have shown a similar dismal 
prognosis, ranging from 2 to 9 months.3,7 MCL patients with 
a tumor ki‐67 proliferation index greater than 30% have a sig-
nificantly increased risk of CNS relapse: up to 25.4% within 
the first 2 years.3 The blastoid variant of MCL also signifi-
cantly increases the risk of CNS infiltration in comparison 
with nonblastoid variant, with 23.8% of patients relapsing 
within 5 years in one study.8 Due to the rarity of MCL with 
CNS relapse, no standard of care exists. We present a case 
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Abstract
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be considered as successful treatment for CNS‐relapsed MCL in the future as well.
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of MCL with a third CNS relapse occurring 5 months after 
allogeneic stem cell transplant (alloSCT) that was effectively 
salvaged with ibrutinib monotherapy.

A 51‐year‐old Caucasian female initially presented to 
her primary care provider at an outside hospital with sinus 
congestion, fatigue, abdominal discomfort, and lymphade-
nopathy. Her peripheral white blood cell count was markedly 
elevated (70 100/mm3), and her lactate dehydrogenase (LDH) 
was elevated to 409 IU/L (upper limit of normal = 226 IU/L). 
A lymph node biopsy confirmed the diagnosis of MCL. The 
biopsy was notable for nonblastoid histology and a ki‐67 pro-
liferation index of 60%. A MIPIb score of 8 was calculated, 
which correlates with high‐risk disease. Computed tomogra-
phy (CT) scan revealed lymph node involvement above and 
below the diaphragm, and a bone marrow biopsy showed a 
low level of involvement, consistent with stage IV disease at 
initial presentation.

The patient was treated with six cycles of bendamustine 
and rituximab (BR) at the outside facility. Post‐treatment 
imaging was consistent with a complete response (CR). The 
patient was referred to our hospital for autologous stem cell 
transplant evaluation, but declined and continued treatment 
with her community oncologist. She was scheduled to begin 
maintenance rituximab in 2 months, but presented to her on-
cologist's office with abdominal fullness and right arm pain 
with numbness prior to initiation of maintenance therapy. 
A CT scan revealed relapsed disease in her omentum with 
mesenteric and right external iliac lymphadenopathy. An 
MRI of her spine showed an enhancing lesion at C2, con-
firming her first CNS relapse. She received 1 dose of benda-
mustine and 10 days of radiation to the cervical spine lesion 
with resolution of her symptoms. She received an opinion at 
UNC after this, and we recommended four cycles of alter-
nating R‐CHOP (rituximab, cyclophosphamide, doxorubicin, 
vincristine, and prednisone) and R‐DHAP (rituximab, dexa-
methasone, high‐dose cytarabine, and cisplatin) followed by 
stem cell transplant evaluation. This regimen was given at an 
outside hospital, and she achieved a CR.

Two months after completion of R‐CHOP/R‐DHAP, the 
patient agreed to a transplant evaluation and presented to 
her transplant physician's office with 2‐3 weeks of increas-
ing headaches, nausea, vomiting, and mild hearing changes. 
MRI of the brain revealed postcontrast enhancement of cra-
nial nerves III through XII bilaterally, establishing her sec-
ond CNS relapse. A lumbar puncture (LP) was performed 
and CSF flow cytometric analysis confirmed significant 
involvement by lymphoma (approximately 800 clonal cells/
uL). Imaging with positron emission tomography (PET)‐CT 
was negative for systemic involvement (Deauville 1).

Extrapolating from the primary CNS lymphoma literature, 
the patient was treated with the regimen R‐MPV (rituximab, 
methotrexate, procarbazine, and vincristine). She completed 
five cycles and was found to have a partial response (PR); 

therefore, she continued for two more cycles and achieved a 
CR (seven cycles total). Additionally, she received intrathecal 
chemotherapy consisting of cytarabine, methotrexate, and hy-
drocortisone once each cycle, and her CSF cleared after two 
treatments. The patient tolerated the treatment well, with her 
only side effect being peripheral neuropathy that was controlled 
with gabapentin and reduction in vincristine from 2.4 to 2 mg 
starting with cycle 2. The patient then received a matched‐re-
lated donor, nonmyeloablative alloSCT. Her conditioning reg-
imen was cyclophosphamide 50 mg/kg IV on Day −6, mesna 
75 mg/kg infused over 36 hours starting on Day −6, fludarabine 
25 mg/m2 IV on Days −6 to −2, and TIB 200 cGy on Day −1.9 
She remained in complete remission 5 months post‐transplant 
and 9 months from her second CNS relapse.

Subsequently, the patient had a third CNS relapse man-
ifesting as a headache and visual disturbance. A brain MRI 
showed relapse in her left occipital region and left optic nerve 
(Figure 1A,B,C). She was initiated on ibrutinib 560 mg daily 
and her neurologic symptoms improved within 1  week of 
therapy. A brain MRI after 5 weeks of therapy showed reso-
lution of her lymphoma in the occipital region, and resolution 
of the left optic nerve enlargement and enhancement (Figure 
1a,b,c). She has now been on ibrutinib therapy for 5 months 
and remains in CR with no neurologic deficits or side effects 
from therapy. She will remain on ibrutinib until progression 
or the development of unmanageable toxicity. Remarkably, 
it has been over 2 years since her initial MCL diagnosis, and 
over 1 year since her first CNS relapse.

We describe a rare case of MCL relapsed in the CNS 
for a third time that was effectively salvaged with ibrutinib 
monotherapy in the post‐alloSCT setting. Her primary risk 
factor for CNS involvement was an elevated ki‐67 prolifera-
tion index of 60%. To the best of our knowledge, this is the 
first description of ibrutinib leading to a CR in CNS MCL in 
the post‐alloSCT setting. The patient's symptoms improved 
within 1 week, and an MRI at 5 weeks showed a CR.

2  |   DISCUSSION

Central nervous system relapse of MCL is a rare event with-
out any standard therapeutic approach and few reports in the 
literature (Table 1). The NCCN guidelines do not include this 
finding in their recommendations.10 A review of CNS MCL 
described the treatment approach for four patients.7 These pa-
tients received dexamethasone; dexamethasone, intrathecal 
methotrexate (IT MTX), radiation therapy, and hyperCVAD; 
dexamethasone, IT MTX and radiation; and dexamethasone 
with radiation therapy. Survival ranged from 2 to 9 months. 
Two other studies have reviewed the survival of MCL after 
CNS relapse.3,6 In these retrospective studies, various com-
binations of high‐dose methotrexate, radiation therapy, and 
intrathecal chemotherapy were used, and the median overall 
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survival was 3.7 and 8.3 months, respectively. Unfortunately, 
no statistical comparison of different regimens was reported. 
Most recently, four studies reported on the efficacy of ibru-
tinib in MCL patients with CNS relapse.11-13 Bernard et al11 
reported a rapid response to full‐dose ibrutinib in three pa-
tients with intracerebral, symptomatic CNS relapse. One pa-
tient with concomitant systemic disease and another with an 
intraspinal lesion, achieved a CR. The third had CSF involve-
ment and achieved a PR. None of these patients received an 
alloSCT prior to ibrutinib monotherapy. Mannina et al12 
described a patient treated with dose‐reduced ibrutinib after 
CNS relapse isolated to the CSF who achieved a CR without 
a prior alloSCT. Vitagliano et al14 reported a CR to dose‐re-
duced ibrutinib in a patient with both CSF and systemic CNS 
relapse, ongoing at 17 months. A case series from the United 
Kingdom reviewed five patients who received full‐dose ibru-
tinib with response durations ranging from 6 days to 5 months 
at the time of publication.13 One patient received an alloSCT 
prior to ibrutinib with methylprednisolone and achieved a 

PR. While these studies support the efficacy of ibrutinib in 
CNS MCL, only one described a patient who received ibru-
tinib therapy after alloSCT, with a shorter duration and only 
partial response in comparison to our patient's complete re-
sponse after alloSCT. Additionally, this patient also received 
methylprednisolone with ibrutinib therapy, which could con-
found the results for ibrutinib efficacy. Interestingly, ibrutinib 
has been described in the post‐alloSCT setting, but patients 
with CNS MCL were not evaluated.15

Our patient had an unorthodox treatment course prior 
to initiation of her ibrutinib monotherapy. Our standard ap-
proach for young, fit patients is a regimen that includes high‐
dose cytarabine followed by autoSCT. This patient would 
have been a candidate for this approach in the frontline set-
ting, but we did not meet her until after she completed in-
duction therapy. Additionally, when she relapsed in her CNS 
for the first time, she received a dose of bendamustine fol-
lowed by radiation to her spinal lesion. While the radiation 
she received is a reasonable palliative approach until more 

F I G U R E  1   Brain MRI at second CNS relapse showing cranial nerve involvement. Axial postcontrast T1 images (left, A) reveal intense 
leptomeningeal bilateral internal auditory canal enhancement (arrows). An additional axial T1 postcontrast image (center, B) also demonstrates 
enhancement and thickening of the left CN V nerve roots as they exit the brainstem (arrows). A coronal postcontrast image (right C) demonstrates 
right‐sided CN V (inferior arrow) as well as right‐sided CN III (superior arrow) and left‐sided internal auditory canal CN VII and VIII 
leptomeningeal enhancement. Precontrast imaging appeared normal

(A) (C) (D)

(a) (b) (c)
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intensive therapy can be pursued, we are not sure why she 
received one dose of bendamustine. This was not likely to be 
effective, since she already relapsed after six cycles of benda-
mustine‐rituximab, but was given at an outside facility. When 
we did see her, we recommended R‐CHOP/R‐DHAP, which 
is a standard high‐dose cytarabine‐based regimen. When she 
had her second CNS relapse, it was limited to the brain and 
our goal was to give induction therapy followed by consoli-
dation with an alloSCT. We extrapolated from the primary 
CNS literature and proceeded with R‐MPV. Although not 
described in MCL previously, R‐MPV was a highly effective 
induction regimen that resulted in a CR and allowed the pa-
tient to receive an alloSCT.

In this report, we describe the safe and effective use of 
ibrutinib monotherapy for the treatment of a third CNS re-
lapse of MCL after alloSCT. The patient had resolution of her 
CNS symptoms after 1 week of therapy and achieved a CR on 
MRI imaging after 5 weeks of ibrutinib therapy. Despite prior 
description of ibrutinib use in CNS MCL, to our knowledge, 
this is the first description of ibrutinib leading to a CR in 
CNS MCL in the post‐alloSCT setting.
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