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a b s t r a c t 

Stem cell therapy can present clinicians with challenging clinical scenarios, as access to 

such treatments outpaces the research into their efficacy and safety due to the burgeoning 

trend of international travel to acquire stem cell therapy, or “stem cell tourism.” Treatment 

of neurologic conditions remains an enticing potential application of stem cell therapy, of- 

ten administered intrathecally. In response to such therapy, multiple adverse events have 

been described in the literature, including neoplasms, demyelinating disease, and seizures, 

among others. We present a case of symptomatic inflammatory cauda equina nerve root 

hypertrophy due to intrathecal stem cell infusion, representing a rare but significant com- 

plication. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Stem cell therapy has long captivated the scientific, medical,
and lay communities with the potential for a new era of regen-
erative medicine. Many unique, intrinsic properties of stem
cells, including a high proliferative potential, capacity for self-
renewal, and ability for differentiation into multiple cell types,
are the basis for a wide range of putative clinical applications,
including treatment of neurodegenerative diseases [1 ,2] . How-
ever, despite a near permanent place in the cultural and medi-
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cal zeitgeist, only a narrow range of applications have demon-
strated clinical benefit and safety, with the primary role of
stem cell therapy being in bone marrow transplantation for
the treatment of hematologic malignancies [2 ,3] . 

As of December, 2021, over 150 National Institutes of
Health-affiliated clinical trials are ongoing to further elucidate
the role of stem cells in the treatment of various neurologic
conditions [4] . While this illustrates the typical pathway of de-
termining safety and efficacy of potential therapies through
randomized controlled trials, the potential to treat many de-
bilitating conditions such as Parkinson disease, amyotrophic
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Fig. 1 – T2-weighted MRI sequences from June 2017 (A, C) and November 2020 (B, D). Progressive diffuse thickening of the 
cauda equina nerve roots with near complete effacement of the CSF from L1-L5 over a 3 year period despite posterior 
decompression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lateral sclerosis, and multiple sclerosis has led to the develop-
ment of commercial stem cell clinics with limited regulatory
oversight [1 ,5-7] . Specifically, a trend of “stem cell tourism” has
become increasingly popular, involving international travel
for the explicit purpose of acquiring therapy at a stem cell
clinic operating outside of the auspices of the Food and Drug
Administration [5 ,7] . 

The rise in stem cell tourism presents clinicians with the
potential for encountering new or poorly studied adverse
events. We present 1 such example in a patient who received
intrathecal stem cell infusions in Russia, leading to a symp-
tomatic inflammatory hypertrophy of the cauda equina nerve
roots. 

Case Description 

A 69-year-old female with a past medical history of Parkinson
disease and lumbar stenosis was evaluated by her neurolo-
gist due to a subacute worsening of bilateral lower extrem-
ity weakness, urinary incontinence, and low back pain. Phys-
ical exam demonstrated symmetrically decreased lower ex-
tremity strength and bilateral patellar and Achilles hypore-
flexia. She underwent an MRI of the lumbar spine with con-
trast, which was significant for diffuse, extensive thickening
of the cauda equina nerve roots and abnormal enhancement
spanning the conus medullaris to the sacral canal ( Fig. 1 , 2 );
this was new compared to an MRI from 2 months earlier. Based
on the imaging findings, primary differential considerations
included lymphoma, leptomeningeal metastatic disease, and
acute or chronic inflammatory demyelinating polyneuropa-
thy. The patient was admitted to the hospital for evaluation. 

Further discussion with the patient uncovered a history
of intrathecal stem cell infusions over a 3 year period in
Moscow, Russia, in an effort to treat her Parkinson disease.
Through correspondence with the provider arranging her
stem cell treatments, it was determined that fetal progenitor
non-embryonic stem cells arrested at 12 weeks gestation were
administered annually into the thecal sac at L3-L4, with the
most recent dose 2-3 months before symptom onset. No ad-
verse events were reported during or immediately after her
infusions, and the patient described initially feeling “better.”

A CT of the chest, abdomen, and pelvis was performed
and unrevealing for a primary tumor or other significant ab-
normalities. In addition, an MRI of the brain, cervical spine,
and thoracic spine was obtained, which noted minimal tho-
racic syringohydromyelia without other abnormalities. Sero-
logic tests including flow cytometry were unrevealing. A lum-
bar puncture was performed which demonstrated lympho-
pleocytosis, hypoglycorrhachia, and elevated protein. While
hospitalized, her clinical exam remained stable, and the ab-
normality of her cauda equina nerve roots was suspected to
be secondary to inflammatory hypertrophy due to intrathecal
stem cell administration. 

On follow-up exam 2 weeks after discharge, she reported
a recent fall with worsening lower extremity weakness and
was admitted to the hospital for a decompressive laminec-
tomy and nerve root biopsy. Immunohistochemical staining
revealed mature glioneuronal tissue with evidence of focal
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Fig. 2 – Fat saturated T1-weighted contrast-enhanced MR images from June 2017 (A, C) and November 2020 (B, D). Mild but 
diffusely abnormal enhancement of the cauda equina nerve roots spanning the conus medullaris through the sacral canal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mild chronic inflammatory changes, consistent with inflam-
matory hypertrophy of the cauda equina nerve roots ( Fig. 3 ).
She was discharged to inpatient rehabilitation. 

In the over 4 year period since her initial diagnosis, the pa-
tient’s symptoms and imaging findings progressed, with now
complete effacement of the CSF space due to nerve root hy-
pertrophy from L1-L5 ( Fig. 1 , 2 ). During this time period, she
has continued physical therapy, and reported symptomatic
improvement following a course of methylprednisolone. 

Discussion 

Stem cell therapy remains an exciting frontier of medicine,
with clinical applications being carefully elucidated through
multiple ongoing randomized controlled trials [4] . While the
potential of such treatments is exciting, clinical trial data
and case reports from patients treated in commercial stem
cell clinics illustrate the various potential adverse events
associated with stem cell infusions, including seizures, in-
fection, donor-derived brain tumors, and demyelinating en-
cephalomyelitis [1 ,8] . 

In the presented case, the diffuse thickening of the
cauda equina nerve roots has a limited differential includ-
ing acute or chronic inflammatory demyelinating neuropathy,
hereditary neuropathies including Charcot-Marie-Tooth dis-
ease type I and neurofibromatosis, lymphoproliferative dis-
orders, leptomeningeal infection and inflammation, and lep-
tomeningeal metastases [1] . In addition, several recent case
reports have described similar findings following suspected or
known intrathecal stem cell administration [1 ,2 ,5 ,8 ,9] . Given
the acquired nature of this condition, composition of mature
glioneuronal and lymphocytic tissue, and the close temporal
relationship with stem cell therapy, an inflammatory etiology
secondary to stem cell administration is favored. 

While the exact mechanism for stem cell-induced cauda
equina hypertrophy is unclear, reports of biopsy tissue con-
taining DNA fingerprinting distinct from the host suggests en-
grafted donor stem cell proliferation as a possible contributing
factor [1] . Such cases demonstrate some of the hurdles facing
implementation of stem cell therapy, including unclear mech-
anisms of engraftment and the potential for migration or in-
advertent implantation [1 ,5 ,8 ,9] . In contrast, the presence of
inflammatory cells in the presented case, as well as others
within the literature, suggests a component of host response
to stem cells underlying the nerve root hypertrophy [2 ,9] . 

Currently, the basis of treatment involves surgical decom-
pression, with a possible role for radiation and immunosup-
pression with methotrexate, intravenous immunoglobulin, or
steroids [5 ,8,9] . In the presented case, a course of steroids pro-
vided reported symptomatic improvement, but did not alter
progression of imaging findings. Furthermore, a similar case
was reported to be refractory to not only medical but also ra-
diation therapy, potentially related to stem cell dedifferentia-
tion [9] . Due to the paucity of cases and spectrum of potential
mechanisms underlying stem cell-mediated nerve root en-
largement, the precise role of radiation and medical therapy
remains unclear. 

Given the excitement surrounding stem cell therapies and
the severity of many conditions targeted by treatment, the
trend of stem cell tourism is unlikely to abate. As such, it is
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Fig. 3 – Histologic evaluation of nerve root biopsy. (A) Hematoxylin and eosin staining at x100 magnification; (B) Positive 
immunohistochemical staining for glial fibrillary acidic protein (GFAP), indicating the presence of mature glial cells; (C) 
Hematoxylin and eosin staining at x400 magnification demonstrating the presence of lymphocytes (black arrow); (D) CD3 
immunohistochemical staining highlighting the presence of T-cell lymphocytes (black arrow) and ongoing chronic 
inflammation. 

 

 

 

 

 

 

 

essential to raise awareness of new and poorly understood
complications such as inflammatory hypertrophy of the cauda
equina. In addition, stem cell-related pathologies should be
considered in diagnostic workups, particularly when encoun-
tering unusual imaging findings in the appropriate patient
population. 

Informed Consent 

Informed consent for patient information to be published in
this article was obtained. 
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All authors made substantial contribution to manuscript de-
sign and intellectual content. 
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