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1 | INTRODUCTION

A patient presented with cauda equina signs following an
intrathecal pump implantation for pain. Initial investigations
suggested a granuloma with nonspecific CSF abnormalities.
The patient represented later with neck signs and a B-cell
lymphoma. This case highlights the importance of a wide
differential diagnosis when reviewing patients with an intra-
thecal pump.

Intrathecal drug delivery is a method of directly admin-
istering opioid and spasmolytic medications to the site of
action, the spinal cord.! Efficacy and safety of this delivery
system are well documented in spasticity, and malignant/non-
malignant pain.2 There are, however, a number of recognized
potential complications with this therapy. One of the most
serious of which is the formation of a granuloma occurring at

| Mohamed Khan? | Thomas Drago3
| Darren William Roddy® | Paul Murphy'

Clinical Case Reports WILEY

| Elena Roman® |

Although intrathecal pumps may lead to spinal symptoms that are likely related to the
pump itself, the case presented herein underscores the importance of casting a broad

differential diagnosis at the time of initial presentation.
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the intrathecal catheter tip, which appears to be related to the
concentration and drug type being delivered.! Evidence has
indicated that delivery of high concentration morphine can
lead to the formation of these granulomas.** Occurring in
less that 3% of all patients with an intrathecal catheter, gran-
ulomas can present as an inflammatory mass on spinal imag-
ing with some resulting in compression of the spinal cord.’
Patients may present with a host of neurological symptoms
dependent on the location of cord compression caused by the
granuloma, including neurological deficits, myelopathy, and
radiculopathy.

An important differential to consider in patients with in-
trathecal catheters presenting with neurological deficits is
transverse myelitis (TM). TM is a neuroinflammatory con-
dition affecting the spinal cord. It can present as a loss of
corticospinal, autonomic, and spinothalamic functional loss
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below the level of the lesion.® TM has been reported to result
from intrathecal device-related infections, but may also be
a consequence of demyelinating disorders, such as multiple
sclerosis and neuromyelitis optica, vascular causes, and ma-
lignancies, such as lymphoma. Therefore, early recognition
of the cause of TM is paramount in preventing irreversible
paralysis and further neurological deficits.”

Here, we report a case of transverse myelitis, caused by
a B-cell lymphoma, in a patient with an intrathecal catheter.

2 | CASE REPORT

A 56-year-old male patient presented with a 14-day his-
tory of bladder dysfunction and deteriorating mobility on
a background of an intrathecal pump (SynchroMedTM IL:
Medtronic; Minneapolis, USA) insertion two months prior
for pain related to stimulation-resistant failed back surgery
syndrome. He had no other significant medical conditions.
Neurological examination revealed a sensory deficit to T6.
Urodynamics showed an atonic bladder that required cathe-
terization. Biochemical and hematological blood results were
unremarkable, and the patient's human immunodeficiency
virus (HIV) test was negative.

Spinal magnetic resonance imaging (MRI) revealed a
high T6-T8 cord signal surrounding a left T7 intradural le-
sion (mildly hyperintense with postcontrast enhancement on
T1-imaging; centrally hyperintense with a peripherally hy-
pointense rim on T2-imaging) (Figure 1). The adjacent cord
showed significant edema. A catheter-associated granuloma
was considered likely. A cerebrospinal fluid (CSF) sample
was taken at this time. The sample consisted of 2 red blood
cells per mm®. Lymphocytosis and large- to medium-sized
lymphoid cells were found following cytospin morphology
and no evidence of pathogens. A high protein level was noted
(three times higher than normal). Further flow cytometry
analysis did not demonstrate a kappa/lambda restriction or
evidence of a B-cell clone with only 13% B-lymphocytes and
kappa/lambda ratio of 1.39.

After refilling the pump with saline, the patient was com-
menced on a methylprednisolone infusion (5.4 mg/kg/h) to re-
duce cord edema. The neurosurgical team were consulted for
removal of the apparent granuloma. Over the following two

days, the patient's condition improved somewhat prompting
a further MRI scan. This scan revealed considerable edema
resolution, and the T7 lesion was now felt to be a flow defect
rather than a granuloma. Upon review, surgery was no longer
indicated. Transverse myelitis was now considered the likely
diagnosis, and investigation into its cause was commenced.
Computerized tomography of the thorax, abdomen, and pel-
vis (CT-TAP) was performed with no malignancy detected.
A repeat CSF sample demonstrated lymphocytosis (833/
cm®) with 74% CD4 T-lymphocytes. CSF IgG was elevated
(174 mg/L) with no oligoclonal banding found in serum.
Biochemical and hematological bloods remained unremark-
able. Of note flow cytometry was not sent on this sample.

The patient was discharged with no symptoms follow-
ing two weeks of steroids. He represented five weeks later
with weight loss, odynophagia, and night sweats. MRI of
the neck revealed a metabolically active large volume tumor
mass arising in right tonsil (Figure 2). This mass was asso-
ciated with active right and left cervical nodes. A second
CT-TAP revealed multiple small subcentimeter active foci
in liver that were suspicious for further malignant disease.
No other active nodal or extranodal malignant disease was
found. Proton emission tomography-computerized tomogra-
phy (PET-CT) confirmed no spread, and bone marrow biopsy
was unremarkable. Of note, these radiological findings were
not present on the original MRI or CT scans. Core biopsy
demonstrated a high-grade diffuse large B-cell lymphoma
(DLBCL) showing a Ki67 proliferation index of over 50%
with expression of CD20, PAXS, BCL2, BCL6, and MUM1
with focal c-myc. The patient is currently receiving R-CHOP
(Rituxan—cyclophosphamide, doxorubicin, vincristine, and
prednisone) chemotherapy.

3 | DISCUSSION
Neurological symptoms in patients with intrathecal pumps
are often, and reasonably, attributed to complications related
to the pump; however, this case report demonstrates that a
broader differential diagnosis should also be considered early
to prevent permanent consequences.

Central nervous system lymphomas (CNSLs) are a rare
form of extranodal non-Hodgkin lymphomas found in the

FIGURE 1 TI and T2 MRI of the
spine demonstrating an enhancing intradural
extramedullary lesion at the T7 level of the
adjacent cord edema
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FIGURE 2 MRI of 5.3 cm right tonsillar malignancy centered on
the right palatine tonsil. This extends inferiorly to abut and displaces
the epiglottis with effacement of the right vallecula. There is lateral
involvement of the constrictor muscles and extension across the
midline

central nervous system (CNS), including the brain/cord pa-
renchyma, CSF, and ocular structures. They account for 4%-
6% of all non-Hodgkin lymphomas and are associated with
a poor plrognosis.8 CNSLs can be either primary (PCNSL),
where the disease is isolated to the CNS, or secondary
(SCNSL), where the CNS lymphoma in the presence of sys-
temic lymphoma.

PCNSL is associated with a slight male predominance, it
affects immunosuppressed patients such as those with HIV,
and it is confined to the brain, cranial nerves, eyes, leptome-
ninges, and/or spinal cord.” PCNSL is usually classified as a
high-grade DLBCL of nongerminal center cell origin with
up to 16% having CARDI11 mutations affecting the NFKB
pathway.lo Prognosis of PCNSL shows high remission rates
despite treatment with corticosteroid/chemotherapy/radiation
therapies in immunocompetent patients or methotrexate-
based multiagent chemotherapy in immunocompromised
patients.11

SCNSL occurs in up to 5% of high grade and <3% of in-
dolent lymphoma patients. The risk of SCNSL is increased in
lymphomas involving the paranasal sinuses, testes, marrow,
or adrenals and can be assessed by the CNS lymphoma score
(CNS—IPI).12 Although advances in conventional treatment
via stem cell transplantation, liposomal cytarabine, and in-
trathecal rituximab have been used for SCNSL management,
CNS recurrence is common and is nearly always fatal.'®
Adverse prognostic features for CNSL include SCNSL, age
>60 years, elevated lactate dehydrogenase (LDH), elevated
CSF protein, and involvement of deep regions of the brain.'*

This case report also highlights various dilemmas with
difficulties in diagnosis when biopsy is not amenable. CSF
immunophenotyping, MRI findings, and polymerase chain
reaction (PCR) showing immunoglobulin heavy chain gene
(IgHV) rearrangement 15 can sometimes be used to diagnose

CNS lymphoma independent of biopsy. Our initial CSF
showed a high protein level (three times higher than normal)
and large- to medium-sized lymphoid cells with cytospin
morphology.

Flow cytometry analysis did not demonstrate a kappa/
lamda restriction (ratio 1.39) or evidence of a B-cell clone
with only 13% B-lymphocytes. Due to the absence of ade-
nopathy or intracerebral pathology, a paraneoplastic or lym-
phoma etiology was felt to be unlikely at this stage. However,
it should be noted that although CSF flow cytometry is highly
sensitive, it is also highly dependent on the cellularity and
volume of the sample as well as the time between postsample
procurement and analysis.16 CSF flow cytometry is particu-
larly dependent on contamination with RBCs.'® The first CSF
sample contained RBCs possibly due to contamination or
leakage into the intrathecal space. Furthermore, only a small
sample volume of 1 mL was sent for analysis. This may im-
pact CSF flow cytometry interpretation. Unfortunately, flow
cytometry was not performed on the second CSF sample due
to the nonsignificant findings of the first CSF cytometry.

This case report also showcases the dilemma of steroid
use without histology.17 This patient responded remarkably
well to high-dose steroids until the final presentation two
months later. At this stage, following the tapering of steroids,
the tonsillar masses became noticeable. As described, the his-
tology of these masses had a Ki67 proliferation index of over
50% with expression of CD20, PAXS, BCL2, BCL6, and
MUMI with focal c-myec. This is consistent with a high-grade
nongerminal center DLBCL. In general, investigation of a pa-
tient suspected of having paraneoplastic syndrome might fail
to reveal the tumor until it becomes symptomatic, typically
3-13 months later.'® The TM presentation in this case report
may have been induced by direct tumor infiltration, intra-
vascular infiltration, or an immunogenic paraneoplastic syn-
drome." It is hard to establish whether the TM is correlated
to the DLBCL or is a paraneoplastic SCNSL effect, but the
latter is likely given the unique and rapid clinical course of
events in this case.

DLBCL most commonly presents as enlarged lymph nodes
with other disease-specific symptoms, such as fevers, fatigue,
and weight loss””; however, the presentation can occasion-
ally be less typical resulting in misdiagnosis. Documented
unusual DLBCL presentations include progressive forearm
swelling,21 posterior mandibular swelling misdiagnosed as
periapical periodontitis,22 erythematous face lesions sug-
gestive of erysipelas,23 and paraplegia misdiagnosed as disk
herniation.”* This patient displayed myelopathy as present-
ing symptom of DLBCL, initially believed to be related to
the intrathecal pump, and therefore was only diagnosed after
1 month of presenting to the clinic. The histology of nonger-
minal center B-cell subtype high-grade DLBCL determines
a high-risk individual.” Treatment should involve CN'S pen-
etrating regimes or prophylactic intrathecal methotrexate
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with potential consolidation with either autologous stem cell
transplant (ASCT) dependant on risk assessment with a mul-
tidisciplinary team and fitness.*

4 | CONCLUSION

In summary, while it is a common occurrence that spinal
symptoms in patients with intrathecal pumps are automati-
cally attributed to pump complications, it is evident that a
wider differential diagnosis should be considered in such pa-
tients. Additionally, this case demonstrates that lymphoma
may present in a variety of unusual ways and may therefore
delay diagnosis. Timely diagnosis may result in improve-
ment of symptoms and prevent metastasis.

ACKNOWLEDGMENTS
The authors wish to thank the patient for their kind permis-
sion to proceed with this case report.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHOR CONTRIBUTION

Kirk John Levins: served as a pain clinician and was involved
in writing, editing, and formatting manuscript. Mohamed
Khan: served as a hematologist and was involved in writing,
editing, and formatting manuscript. Thomas Drago, Elena
Roman, Cillian Suiter, Darren William Roddy, and Anurag
Nasa: involved in writing, editing, and formatting manu-
script. Paul Murphy: served as a lead clinician and involved
in writing, editing, and formatting manuscript.

ETHICS

The patient has consented to publication the case, imaging
and all data. The patient has also been offered the opportunity
to read the manuscript prior to publication.

DATA AVAILABILITY STATEMENT
All data have been retained.

ORCID

Kirk John Levins "= https://orcid.
org/0000-0001-5051-805X

Thomas Drago "= https://orcid.org/0000-0002-6380-3930

https://orcid.org/0000-0002-5498-9817

Anurag Nasa

REFERENCES

1. Staats PS. Complications of intrathecal therapy. Pain Medicine.
2008;9(suppl 1):S102-S107.

2. Simpson KH, Jones I. Intrathecal drug delivery for management of
cancer and noncancer pain. J Opioid Manag. 2008;4(5):293-304.

11.

12.

13.

15.

16.

19.

20.

21.

Cabbell KL, Taren JA, Sagher O. Spinal cord compression by cath-
eter granulomas in high-dose intrathecal morphine therapy: case
report. Neurosurgery. 1998;42(5):1176-1180.

Miele VI, Price KO, Bloomfield S, Hogg J, Bailes JE. A review
of intrathecal morphine therapy related granulomas. Eur J Pain.
2006;10(3):251-261.

Arnold PM, Harsh V, Oliphant SM. Spinal cord compression sec-
ondary to intrathecal catheter—induced granuloma: a report of four
cases. Evid-Based Spine-Care J. 2011;2(1):57.

Amir-Hadi Maghzi ME, Mohammad-Reza SJ. Steven Alexander,
Eduardo Gonzalez-Toledo, Alireza Minagar,. 10 - Transverse
Myelitis. 2011:225 - 35.

Ubogu EE, Lindenberg JR, Werz MA. Transverse myelitis asso-
ciated with Acinetobacter baumanii intrathecal pump catheter-
related infection. Reg Anesth Pain Med. 2003;28(5):470-474.
Villano J, Koshy M, Shaikh H, Dolecek T, McCarthy B. Age, gen-
der, and racial differences in incidence and survival in primary
CNS lymphoma. Br J Cancer. 2011;105(9):1414-1418.

Nelson DF, Martz KL, Bonner H, et al. Non-Hodgkin's lymphoma
of the brain: can high dose, large volume radiation therapy im-
prove survival? Report on a prospective trial by the Radiation
Therapy Oncology Group (RTOG): RTOG 8315. Intern J Rad
Oncol*Biol*Phy. 1992;23(1):9-17.

Poulain S, Boyle EM, Tricot S, et al. Absence of CXCR4 mutations
but high incidence of double mutant in CD79A/B and MYDS88
in primary central nervous system lymphoma. Br J Haematol.
2015;170(2):285.

Batchelor T, Loeffler JS. Primary CNS lymphoma. J Clin Oncol.
2006;24(8):1281-1288.

Schmitz N, Zeynalova S, Nickelsen M, et al. CNS International
Prognostic Index: a risk model for CNS relapse in patients with
diffuse large B-cell lymphoma treated with R-CHOP. J Clin Oncol.
2016;34(26):3150-3156.

Tomita N, Kodama F, Kanamori H, Motomura S, Ishigatsubo
Y. Secondary central nervous system lymphoma. Int J Hematol.
2006;84(2):128-135.

Ferreri AJ, Blay J-Y, Reni M, et al. Prognostic scoring system for
primary CNS lymphomas: the International Extranodal Lymphoma
Study Group experience. J Clin Oncol. 2003;21(2):266-272.
McKay P, Wilson MR, Chaganti S, et al. The prevention of central
nervous system relapse in diffuse large B-cell lymphoma: a British
Society for Haematology Good Practice Paper. Br J Haematol.
2020;190(5):708-714.

Schwenkenbecher P, Janssen T, Wurster U, et al. The influence
of blood contamination on cerebrospinal fluid diagnostics. Front
Neurol. 2019;10:584.

. Balogh K. The histologic appearance of corticosteroid injection

sites. Arch Pathol Lab Med. 1986;110(12):1168-1172.

. Ellison D, Wilkins B. Lymphoma and the nervous system.

Neuropathology: Springer. 2001;239-265.

West TW. Transverse myelitis—areview of the presentation, diagno-
sis, and initial management. Discovery Med. 2013;16(88):167-177.
Friedberg JW, Fisher RI. Diffuse large B-cell lymphoma. Hematol
Oncol Clin North Am. 2008;22(5):941-952.

Abid MB, Wang S, Loi HY, Chan EHL, Poon LM, De Mel S.
Extreme exigency in the extremity: an illustrative case of diffuse
large B-cell lymphoma occurring in the arm. Singapore Med J.
2018;59(7):397.


https://orcid.org/0000-0001-5051-805X
https://orcid.org/0000-0001-5051-805X
https://orcid.org/0000-0001-5051-805X
https://orcid.org/0000-0002-6380-3930
https://orcid.org/0000-0002-6380-3930
https://orcid.org/0000-0002-5498-9817
https://orcid.org/0000-0002-5498-9817

LEVINS ET AL.

.. 5of5
Clinical Case Reports Oenmss LEYJ—

22.

23.

24.

25.

Jessri M, Majeed AA, Matias M, Farah C. A case of primary
diffuse large B-cell non-Hodgkin's lymphoma misdiagnosed as
chronic periapical periodontitis. Aust Dent J. 2013;58(2):250-255.
Teresiak-Mikotajczak E, Szymanska M, Czarnecka-Operacz M. A
case of diffuse large B-cell lymphoma misdiagnosed as an erysipe-
las of the face. Adv Dermatol Allergol. 2013;30(4):268.

Shu Y, Wang A, Yi L, Xu X, Yang W. Primary spinal epidural
diffuse large B-cell lymphoma with paraplegia as the first manifes-
tation: a case report. OncoTargets Ther. 2019;12:6497.

Terada T. Diffuse large B-cell lymphoma of non-germinal center
type of the buttock. Human Pathol. 2016;3:27-29.

26.

Berro M, Arbelbide JA, Rivas MM, et al. Hematopoietic cell
transplantation—specific comorbidity index predicts morbidity
and mortality in autologous stem cell transplantation. Biol Blood
Marrow Transplant. 2017;23(10):1646-1650.

How to cite this article: Levins KJ, Khan M,
Drago T, et al. Blame it on the pump. Clin Case Rep.
2021:;9:e04195. https://doi.org/10.1002/ccr3.4195



https://doi.org/10.1002/ccr3.4195

