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Abstract
Neurolymphomatosis (NL) is a rare condition associated with lymphomas in which various structures of the
nervous system are infiltrated by malignant lymphocytes. Rarely, it may be the presenting feature of
recurrence of lymphoma otherwise deemed to be in remission. It is crucial, as is the case with all types of
nodal or visceral involvement of lymphoma, to identify the disease early and initiate treatment with
chemotherapy and/or radiation therapy. Positron emission tomography-computed tomography (PET-CT)
has been shown to be a sensitive modality for staging, restaging, biopsy guidance, therapy response
assessment, and surveillance for recurrence of lymphoma. Magnetic resonance imaging (MRI) is another
useful imaging modality, which, along with PET/CT, compliment cerebrospinal spinal fluid (CSF) cytology
and electromyography (EMG) in the diagnosis of NL. Performing nerve biopsies to confirm
neurolymphomatosis can be challenging and with associated morbidity. The case presented herein
illustrates the practical usefulness of these tests in detecting NL as a heralding feature of lymphoma
recurrence, especially in the absence of histopathologic correlation.
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Introduction
We present a rare case of a patient with neurolymphomatosis as a heralding sign of recurrent Non-Hodgkin's
lymphoma, which became a challenging diagnosis given its clinical obscurity and the technical challenges
and morbidity associated with performing a nerve biopsy. Subsequently, the diagnosis was based on non-
interventional modalities, such as FDG-PET/CT, MR imaging, and cerebrospinal cytology.

Case Presentation
Informed patient consent was obtained for this patient's treatment.

A 51-year-old woman presented with a painless cutaneous mass over her anteromedial left ankle that had
been present for several months, slowly growing in size. This mass was surgically excised, and pathology
results revealed diffuse large B-cell lymphoma (DLBCL), for which she was referred to our hematology-
oncology service. The approximate size of the mass at the time of excision was 4.0 x 3.5 cm. Initial staging
PET/CT revealed bulky, hypermetabolic, confluent lymphadenopathy in the retroperitoneum (Figure 1). She
was therefore diagnosed with Stage IV DLBCL, with an International Prognostic Index of 2 (for Stage IV and
elevated lactate dehydrogenase (LDH)). Bone marrow biopsy at the time showed no evidence of lymphoma.
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FIGURE 1: Staging FDG-PET/CT
FDG-avid bilateral retroperitoneal lymphadenopathy is visualized (see arrows) indicating sites of original
lymphomatous involvement.

She received six cycles of rituximab, cyclophosphamide, hydroxydoxorubicin, vincristine, and prednisone
(R-CHOP). Repeat PET-CT after her third cycle (after four months) showed resolution of the retroperitoneal
lymphadenopathy (Figure 2). She received radiation therapy to her left ankle as well. Surveillance CT scans
at 12 and 16 months after her last cycle of chemotherapy showed no evidence of lymphadenopathy. At a
routine follow-up appointment 35 months after her last chemotherapy cycle, she presented with a history of
a one month-long right leg weakness, multiple falls, pain in her right buttock radiating down the leg, rectal
pain, constipation, and weight loss. She was admitted to the hospital for further workup with concern for
recurrence of lymphoma.
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FIGURE 2: Post-therapy FDG-PET/CT
No evidence of FDG-avid nodal lesions suggestive of resolution of previously noted FDG-avid lymphomatous
disease.

Magnetic resonance imaging (MRI) at this time showed thickening and enhancement of the right L5 nerve
root; however, the PET-CT was negative for hypermetabolic lesions. Two lumbar punctures were performed
with negative cytology from both samples of cerebrospinal fluid (CSF). Electromyography and nerve
conduction studies (EMG/NCS) were performed, which were consistent with L5 radiculopathy as suggested
by a significantly reduced amplitude in the right tibial and peroneal and bilateral sural nerves, as well as
absent H-wave responses. Biopsy of the nerve root was considered but deferred due to concern for resultant
paresis or paralysis. She was treated with a course of dexamethasone, discharged ambulating with a four-
wheeled walker, and was prescribed pain medications.

Four months later, a follow-up MRI was performed while the patient was symptom-free, which showed
stable enhancement of nerve roots (Figure 3).

FIGURE 3: MRI of pelvis
T1-weighted coronal T1 images and axial post-contrast images demonstrate S1 and sacral plexus
enlargement (see arrow), and T2-weighted axial images demonstrate hyperintense signal within the right
gluteus minimus and medius musculature.
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However, two months later, she began to experience progressive weakness of both legs and numbness of the
right leg with severe bilateral pain starting in the buttocks and radiating down the legs. She also experienced
severe weakness of the legs with complete inability to bear weight, diminished sensation across the legs, and
diminished leg reflexes, all of which were worse on the right than the left, as well as intermittent urinary
incontinence. Cranial nerve function and upper extremity strength and sensation were fully intact. Repeat
EMG/NCS showed axonal sensorimotor polyneuropathy, worse on the right than the left. PET-CT showed
conspicuous FDG uptake in the thickened left nerve root of T1, right lateral spinal canal at L4 level, and CT
evidence of thickened bilateral L4, L5 and sacral nerve roots, sacral plexus, and the right sciatic nerve
throughout its length extending to the mid-thigh level, suggestive of lymphomatous involvement (Figure 4).
Nerve biopsy was again deferred due to concern for resultant paralysis. A lumbar puncture was again
performed. This time, cytology showed atypical lymphocytes suspicious for lymphoma. Flow cytometry
performed on the CSF showed CD45+, CD19+, CD20+, CD200+, CD5-, CD10-, and CD23- medium to large-
sized cells that were positive for FMC-7 with lambda restriction. Bone marrow biopsy was again performed
and showed no evidence for lymphoma.

FIGURE 4: FDG-PET/CT for recurrence assessment
FDG-avid involvement of the left T1, bilateral lumbar and sacral nerve roots as well as the right sacral plexus
and right sciatic nerve (see arrows).

The nerve biopsy was not performed, given the depth of the lesions and the inherent risk of nerve damage
leading to neurological deficit. However, the diagnosis of neurolymphomatosis as a feature of the recurrence
of DLBCL was made based on the PET/CT, MRI, and CSF cytology.

Discussion
Neurolymphomatosis is a rare manifestation of hematologic malignancy characterized by infiltration of the
cranial nerves, peripheral nerves, nerve roots, or nervous plexuses by malignant lymphocytes [1]. It causes
progressive and painful axonal polyneuropathy. It may occur as a first manifestation of non-Hodgkin
lymphoma (NHL), sequelae of widespread NHL, or as a sole relapse site of NHL. In 50% of cases, it is
associated with leptomeningeal involvement [2]. Approximately 80% of reported NL cases originate from B-
cells, most of which involve aggressive lymphoma [1]. Non-Hodgkin lymphoma (NHL) infiltrates the nervous
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system in approximately 10-25% of cases; however, peripheral neuropathy as a complication of lymphoma is
reported to be anywhere from 0.1 - 10% of patients [3-6].

Diagnosis of neurolymphomatosis can be challenging as a nerve biopsy can be technically difficult to target
the patchy lesions of the disease and associated disabilities. FDG-PET/CT is a sensitive imaging modality for
the diagnosis [1, 7]. It was found to be superior to MRI as Grisariu, et al., who retrospectively analyzed 50
patients with NL, found that MRI and FDG-PET/CT were positive in 77 and 84%, respectively. However, CSF
cytology was positive in only 40%, while a nerve biopsy was positive in 88% [1]. MRI, CSF cytology, and bone
marrow examination may all be negative and attempting to biopsy the involved nerves is associated
with sampling errors, given the patchy albeit widespread neural lymphomatous infiltration [3-5]. If the
obvious morphological abnormality involves the nerve or nerve root, it can be easily detected by contrast-
enhanced, thin-slice T1-weighted coronal MRI images. However, the sensitivity of MRI is often limited
because of the patchy distribution or small lesions of the disease resulting in false-negative assessment of
the affected neural structures. Conversely, FDG-PET/CT was shown to be sensitive in detecting NL lesions by
Zhou, et al., where the most commonly seen regions were the thoracic and lumbar nerve roots, some with
bilateral involvement [8]. Other case reports have described other areas of involvement, such as the spinal
cord, sciatic nerve, brachial and lumbosacral plexus, sacral nerve root, and vagus nerve, etc. [9-13]. In our
patient, the MRI detected sacral plexus and sciatic nerve involvement, which were then confirmed on
PET/CT. 

Liesbeth, et al. reported 59% concordance between MRI and PET findings of neurolymphomatosis lesions.
PET alone had a 91% accurate detection of lesions in various structures in the central or peripheral nervous
system. They reported complete remission in 59% of patients, a partial response in 7%, and progressive
disease in 34%. They relied on PET imaging, as other diagnostic modalities, such as CSF cytology or bone
marrow examination, were in most cases not helpful in diagnosing neurolymphomatosis. Histological
examination confirmed the diagnosis of neurolymphomatosis in nine out of 10 cases [14]. It must be be
noted that nerve biopsies may be inconclusive or present high false-negative rates given the inhomogeneous
pattern of neural involvement and are assocated with procedural complications, such as
paresis/paraplegia. In our patient, CSF cytology confirmed the clinical and radiologic suspicion of
neurolymphomatosis and proved to be essential, especially when an image-guided biopsy was precluded,
given the high risk of resultant paralysis.

Conclusions
Neurolymphomatosis, albeit rare, can sometimes present as the only sign of Non-Hodgkins lymphoma
recurrence and early detection becomes exceedingly important. When dealing with each diagnostic
modality, it is important to recognize their limitation and use them in a complementary fashion to reach a
reliable diagnosis. MRI has a high sensitivity but lower specificity in this role, while PET/CT has a higher
specificity and can play an important synergistic role, especially since CSF cytology has a high false-negative
rate and histologic correlation may be difficult, given the concern for associated procedural complications.
Therefore, the combined use of MRI/PET/CT and CSF analysis can lead to the diagnosis
of neurolymphomatosis with otherwise resolved NHL/DLBCL in the absence of histopathologic correlation.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Grisariu S, Avni B, Batchelor TT, van den Bent MJ, Bokstein F, Schiff D, Kuittinen O, Chamberlain MC, Roth

P, Nemets A, Shalom E, Ben-Yehuda D, Siegal T: Neurolymphomatosis: an International Primary CNS
Lymphoma Collaborative Group report. Blood. 2010, 115:5005–5011. 10.1182/blood-2009-12-258210

2. Rosso SM, de Bruin HG, Wu KL, van den Bent MJ: Diagnosis of neurolymphomatosis with FDG PET .
Neurology. 2006, 67:722-723. 10.1212/01.wnl.0000230155.67464.37

3. Kanter P, Zeidman A, Streifler J, Marmelstein V, Even-Sapir E, Metser U, Stein GY, Cohen AM: PET-CT
imaging of combined brachial and lumbosacral neurolymphomatosis. Eur J Haematol. 2005, 74:66–69.
10.1111/j.1600-0609.2004.00369.x

4. Lin M, Kilanowska J, Taper J, Chu J: Neurolymphomatosis – diagnosis and assessment of treatment response
by FDG PET-CT. Hematol Oncol. 2008, 26:43-45. 10.1002/hon.837

5. van den Bent MJ, de Bruin HG, Bos GM, Brutel de la Rivière G, Sillevis Smitt PA: Negative sural nerve biopsy
in neurolymphomatosis. J Neurol. 1999, 246:1159–1163. 10.1007/s004150050535

6. Baehring JM, Batchelor TT: Diagnosis and management of neurolymphomatosis . Cancer J. 2012, 18:463–
468. 10.1097/PPO.0b013e31826c5ad5

2015 Shaikh et al. Cureus 7(9): e319. DOI 10.7759/cureus.319 5 of 6

https://dx.doi.org/10.1182/blood-2009-12-258210
https://dx.doi.org/10.1182/blood-2009-12-258210
https://dx.doi.org/10.1212/01.wnl.0000230155.67464.37
https://dx.doi.org/10.1212/01.wnl.0000230155.67464.37
https://dx.doi.org/10.1111/j.1600-0609.2004.00369.x
https://dx.doi.org/10.1111/j.1600-0609.2004.00369.x
https://dx.doi.org/10.1002/hon.837
https://dx.doi.org/10.1002/hon.837
https://dx.doi.org/10.1007/s004150050535
https://dx.doi.org/10.1007/s004150050535
https://dx.doi.org/10.1097/PPO.0b013e31826c5ad5
https://dx.doi.org/10.1097/PPO.0b013e31826c5ad5


7. Cheung C, Lopes D, Hung KN, Chan T, Chan KW, Kwong YL : Neurolymphomatosis: role of positron
emission tomography in diagnosis. Ann Hematol. 2012, 91:1313–1314. 10.1007/s00277-011-1379-9

8. Zhou W, Wu H, Weng C, Huang S, Wang Q: Usefulness of 18F-FDG PET/CT in the detection of
neurolymphomatosis. Nucl Med Commun. 2014, 35:1107–1111. 10.1097/MNM.0000000000000181

9. McLeod JG : Peripheral neuropathy associated with lymphomas, leukemias, and polycythemia vera .
Peripheral Neuropathy, 3rd ed. Dyck PJ, Thomas PK, Griffin JW (ed): WB Saunders, Philadelphia, PA; 1993.
1591–1598.

10. Nishio M, Tamaki T, Ochi H, Shibamoto Y: Intraspinal canal neurolymphomatosis detected by FDG-PET/CT .
Clin Nucl Med. 2009, 34:610-612. 10.1097/RLU.0b013e3181b06c76

11. Strobel K, Fischer K, Hanry T, Poryazova R, Jung H: Sciatic nerve neurolymphomatosis - extent and therapy
response assessment with PET/CT. Clin Nucl Med. 2007, 32:646-648. 10.1097/RLU.0b013e3180a1ac74

12. Hughes RA, Britton T, Richards M: Effects of lymphoma on the peripheral nervous system . J R Soc Med.
1994, 87:526-530. 10.1177/014107689408700915

13. Suga K, Yasuhiko K, Matsunaga N, Yujiri T, Nakazora T, Ariyoshi K: F-18 FDG PET/CT findings of a case of
sacral nerve root neurolymphomatosis that occurred during chemotherapy. Clin Nucl Med. 2011, 36:73-76.
10.1097/RLU.0b013e3181f4a03f

14. Salm LP, Van der Hiel B, Stokkel MP: Increasing importance of 18F-FDG PET in the diagnosis of
neurolymphomatosis. Nucl Med Commun. 2012, 33:907–916. 10.1097/MNM.0b013e3283561881

2015 Shaikh et al. Cureus 7(9): e319. DOI 10.7759/cureus.319 6 of 6

https://dx.doi.org/10.1007/s00277-011-1379-9
https://dx.doi.org/10.1007/s00277-011-1379-9
https://dx.doi.org/10.1097/MNM.0000000000000181
https://dx.doi.org/10.1097/MNM.0000000000000181
https://scholar.google.com/scholar?q=intitle:Peripheral neuropathy associated with lymphomas%2C leukemias%2C and polycythemia vera
https://dx.doi.org/10.1097/RLU.0b013e3181b06c76
https://dx.doi.org/10.1097/RLU.0b013e3181b06c76
https://dx.doi.org/10.1097/RLU.0b013e3180a1ac74
https://dx.doi.org/10.1097/RLU.0b013e3180a1ac74
https://dx.doi.org/10.1177/014107689408700915
https://dx.doi.org/10.1177/014107689408700915
https://dx.doi.org/10.1097/RLU.0b013e3181f4a03f
https://dx.doi.org/10.1097/RLU.0b013e3181f4a03f
https://dx.doi.org/10.1097/MNM.0b013e3283561881
https://dx.doi.org/10.1097/MNM.0b013e3283561881

	Diagnostic Yield of FDG-PET/CT, MRI, and CSF Cytology in Non-Biopsiable Neurolymphomatosis as a Heralding Sign of Recurrent Non-Hodgkin's Lymphoma
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Staging FDG-PET/CT
	FIGURE 2: Post-therapy FDG-PET/CT
	FIGURE 3: MRI of pelvis
	FIGURE 4: FDG-PET/CT for recurrence assessment

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


