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Abstract

could have misled us.

Background: Spinal cord compression (SCC) is an uncommon, severe complication of Hodgkin lymphoma (HL),
occurring in 0.2% of cases at the onset and in 6% during disease progression. We present a teenager with SCC with
clinical onset of HL; her pre-existing neurological abnormalities covered the presence of an epidural mass, which

Case presentation: A 13-year-old girl presented with a three-month history of lower back pain and degrading
ability to walk. She suffered from a chronic gait disorder due to her preterm birth. A magnetic resonance imaging
of the spine revealed an epidural mass causing collapse of twelfth thoracic vertebra and thus compression and
displacement of the spinal cord. Histological examination with immunohistochemical analysis of the epidural mass
demonstrated a classic-type Hodgkin lymphoma. Early pathology-specific treatment allowed to avoid urgent
surgery, achieve survival and restore of neurological function.

Conclusions: Children and adolescents with back pain and neurological abnormalities should be prioritized to
avoid diagnostic delay resulting in potential loss of neurological function. SCC requires a prompt radiological
assessment and an expert multidisciplinary management.
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Background

Spinal cord compression (SCC) among pediatric patients
can be attributed to various underlying conditions, includ-
ing malignancy. SCC is a rare oncological emergency due
to paravertebral benign or malignant tumors, arising from
neurogenic, mesodermal, germ cell or lymphatic tissues
[1, 2]. Neurologic manifestations related to SCC has been
described as uncommon for clinical onset of Hodgkin
lymphoma (HL) in adults and less frequently in children
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[3, 4]. We describe an adolescent with intraspinal epidural
HL who presented vertebral collapse and SCC.

Case presentation

A 13-year-old girl complained of a three-month history of
lower back pain and degrading ability to walk. Her past
medical history revealed developmental delay with gait
disorder related to premature birth at 31 weeks of gesta-
tion. On physical examination, she had mildly enlarged
lymph nodes in the cervical group, motor weakness,
muscle hypotrophy, loss of sensation and brisk deep ten-
don reflexes at the lower extremities. Laboratory investiga-
tions detected unremarkable peripheral blood cell count,
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high levels of erythrocyte sedimentation rate (74 mm; nor-
mal up to 20 mm) and C-reactive protein (89 mg/L; nor-
mal up to 10 mg/L). A peripheral blood lymphocyte
typing was negative for presence of blasts and a bone
marrow aspiration allowed to exclude tumor involvement.
A contrast-enhanced magnetic resonance imaging (MRI)
of the brain and the spine showed an epidural mass
infiltrating the spinal canal via the left neural foramen.
The mass, extending from Th12 to L1 with compression
and displacement of the spinal cord (Fig. 1A, B), was

Fig. 1 Initial magnetic resonance imaging of the spine. Magnetic

resonance imaging of the spine, fat-saturated T2-weighted sagittal
plan (A) and T2-weighted axial plan (B), revealing an epidural mass
causing collapse of twelfth thoracic vertebra and compression and

displacement of the spinal cord from Th12 to L1
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causing destruction and collapse at the twelfth thoracic
vertebra. To ascertain the disease spread and the correct
risk stratification, a total body computed tomography
(CT) was performed. The CT confirmed the presence and
the extension of the paravertebral mass and revealed mul-
tiple enlarged lymph nodes in the mediastinum and cer-
vical groups (Fig. 2A, B). Staging '*F-fluordeoxyglucose
positron emission tomography (FDG-PET) scan detected
pathological FDG uptake involving the paravertebral
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Fig. 2 Initial computed tomography scan of chest and abdomen.
Computed tomography scan of chest and abdomen, contrast-
enhanced multiplanar reformatted (MPR) images in the sagittal (A)
and axial (B) plans, showing a paravertebral mass extended up to
Th8 level and to L3 level leading to vertebral collapse at Th12,
thinning of the spinal canal and cord compression, and expanding
toward retroperitoneal structures
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tumor and the lymph nodes detected at CT scan (Fig. 3).
The patient underwent ultrasound-guided biopsy of the
epidural mass. Histological examination with immunohis-
tochemical analysis demonstrated a classic-type, nodular
sclerosing variant HL, excluding both a primary medias-
tinal large B cell lymphoma and an anaplastic large cell
lymphoma. Considering both bone involvement, due to
contiguity of the mass, and neurological symptoms, re-
lated to compression by tumor, the girl was classified as
stage 4. After informed consent was acquired, she received
2 cycles of chemotherapy using Prednisone, Vincristine,
Doxorubicin, Etoposide (OEPA regimen), followed by 4
cycles of Prednisone, Dacarbazine, Vincristine, Cyclophos-
phamide, Etoposide, Doxorubicin (DECOPDAC-21 regi-
men), according to the specific international protocol
European Network-Paediatric Hodgkin Lymphoma (Euro-
Net-PHL-C2). During treatment there was a rapid and
marked improvement of motor and sensory deficits.
Total-body CT after treatment revealed a complete remis-
sion of the epidural mass, reduction in lymph node size in
the mediastinum group, but no change of the cervical
lymph nodes. FDG-PET scan showed an uptake only in
the upper neck lymph nodes. Therefore, the patient re-
ceived a total dose of 2880 cGy radiation therapy delivered
to the laterocervical lymph nodes at 180 cGy per fraction
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Fig. 3 "®F-fluordeoxyglucose positron emission tomography scan.
'8¢-fluordeoxyglucose positron emission tomography scan showing
multifocal FDG uptake involving the epidural mass and lymph nodes
in the mediastinum and cervical groups
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over 16 days. CT-scan after radiation therapy documented
complete remission.

The girl was required to wear an orthopedic corset for
six months, following the vertebral collapse, to maintain
an erect position. Intensive neuromotor rehabilitation
improved strength and muscle trophism. She started
walking again with assistance initially, until complete
ambulatory recovery. She performed clinical and labora-
tory evaluation, chest x-ray and abdomen ultrasound
every three months for 1 year and every four months
thereafter. Three years post-treatment, she has no re-
sidual back pain or neurological sequelae. MRI acquired
annually from tumor onset confirms complete remission,
no relapse or complications (Fig. 4).

Discussion and conclusions

SCC among children and adolescents mostly arises from
benign process, but it can also result from tumor. Benign
processes comprise trauma, hematoma or infectious dis-
ease, as abscess or spinal tuberculosis. Benign tumors in-
clude plexiform neurofibroma, hemangioma, angiolipoma
and osteoblastoma. Pediatric paravertebral malignant tu-
mors are predominantly neuroblastoma and soft tissue
sarcomas, followed by a variety of histologic subtypes in-
cluding lymphomas, more frequently non-Hodgkin
lymphoma (NHL) [1, 5].

SCC increases paravertebral tumor morbidity, that
ranges from chronic back pain to sensory, motor and
autonomic neurological disorders and paralysis [2, 6].
Functional damage is reported to be significantly associ-
ated to tumor type, development time of neurological
abnormalities, advancement of disease and treatment
modalities [1]. In children, lymphomas have a better out-
come than other paravertebral malignant tumors [5].

HL is typically nodal involving lymph nodes in 90% of
cases; in 10% of cases, HL may present as an extranodal
disease. SCC is a severe complication of HL reported in
6% of cases during disease progression and in only 0.2%
at clinical onset [4, 7, 8].

Cases of HL presenting with SCC have been described
both in adults and children. We carried out a systematic
review of the literature of all pediatric reports. We found
45 articles using the following keywords: “Hodgkin lymph-
oma”, “spinal cord compression”, “children” and/or
“pediatric”. For each article the following restrictions were
applied: publications in the last thirty years (20 articles
were excluded), patient age 16 years and younger (1 article
was excluded) and from publications originating in Eng-
lish (2 articles were excluded). Another 15 articles referred
to NHL and were excluded. The remaining 7 articles con-
sisted of: 1 systematic review, 1 review, 3 case series and 2
case reports. Those articles were analyzed to compare
pediatric and adolescent patient experiences, symptom-
atology and histology (Table 1). A total of 16 patients,
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Fig. 4 Follow-up magnetic resonance imaging of the spine.
Magnetic resonance imaging of the spine, T2-weighted sagittal plan,
a year after completion of treatment: residual vertebral collapse at
Th12 with finding of “vertebra plana”; no residual tumor mass
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among children and adolescents (age reported from 8 to
14 years), with SCC due to HL have been described to
date. Although clinical and histological details are limited
in the evaluated studies, patients with HL and SCC were
predominantly males (4 subjects reported) presenting with
neurologic complaints [10, 11]. Thoracic and lumbar spine
were most commonly involved, while cervical SCC has
been found in only one case in a teenage girl [6]. Systemic
symptoms occurred only in the 2 subjects described by
Gupta et al. [4] The most frequently observed histology
subtype was mixed cellularity (3 reported cases), followed
by classic subtype, even if the histology subtype of 11 pa-
tients is unknown [4, 9].

Symptoms consistent with an epidural mass depend
on the level of the lesion and they may progress slowly.
Prolonged back pain or discovery of radicular or nerve
damage should be immediately investigated for malig-
nant cord compression with tumor extension into the
nerve roots [3, 9]. As in our reported case, pre-existing
neurological abnormalities may initially cover these
complaints and lead to diagnostic exclusion of malig-
nancy, particularly in the absence of significant lymph-
adenopathy and general health decay [12]. Nonspecific
symptomatology led to initial misdiagnoses of pyelo-
nephritis, Guillain-Barré syndrome and, in another case,
Pott’s disease [4, 13].

MRI of the entire spine is the diagnostic radiological
evaluation of choice. FDG-PET scan is essential for sta-
ging, risk stratification and identifying patients who in-
adequately respond to chemotherapy and should receive
radiotherapy [14, 15].

HL is a slow-growing, malignant lymphoproliferative
disorder and quickly responds to initial medical therapy
in most cases [1]. Corticosteroids and chemotherapy
should be the first choice of treatment, even in case of
SCC, but some sources report early local radiotherapy
and surgical debulking [6, 13]. Epidural HL responds fa-
vorably to specific chemotherapy and radiotherapy:
complete clinical response and functional recovery have
been reported in 61% and 86% of cases, respectively [4,
16]. Given the above response, the possibility of spinal

Table 1 Reported case reports and series of SCC due to HL in children and adolescents. All 16 cases of SCC due to HL involving
children and adolescent reported to date were analyzed to compare patient experiences, symptomatology and histology

References Year No. Cases Age (yrs)/Gender Symptoms and Signs Histology subtype
Klein et al [2] 1991 8 Unavailable Pain, inability to walk, sphincter dysfunction Unavailable
Aysun et al [9] 1994 1 10/ Male Unsteadiness Mixed cellularity
Pollono et al [10] 2003 2 12/ Unavailable Pain, paresis/paralysis Unavailable
14/ Unavailable Pain, paresis/paralysis Unavailable
Gunes et al [1] 2009 1 7/ Unavailable Pain, motor deficits, autonomic dysfunction Unavailable
Gupta et al [4] 2009 2 10/ Male Fever, lymphadenopathy, pain Mixed cellularity
11/ Male Fever, paraplegia, autonomic dysfunction Mixed cellularity
Baroni et al [11] 2014 1 8/ Male Pain, paraplegia, sensory loss, sphincter dysfunction Classic nodular sclerosing
Toto et al [6] 2016 1 12/ Female Pain, hyposthenia in upper extremities Classic
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instability and growth anomalies, emergency decom-
pressive laminectomy (EDL) is an unnecessary initial
treatment of HL causing SCC. EDL should be reserved
for advanced disease or relapsed cases with severe, pro-
gressive neurological symptoms [1, 17]. Considering the
therapeutic EuroNet-PHL-C2 protocol for HL used at
the time and the complete clinical response at that site,
our patient only received radiotherapy in the upper neck
lymph nodes and not in the paravertebral region.

Malignant SCC requires a multidisciplinary approach
with experts in pediatric oncology, including a
pediatrician, a radiologist, a pathologist, a radiotherapist,
a surgeon, a neurosurgeon and a physiotherapist. Our
expert multidisciplinary team provided initial targeted
care and prevented long-term complications related to
radiotherapy and surgical interventions. We carried out
a minimally invasive diagnostic technique and began an
early pathology-specific treatment avoiding an EDL. We
achieved both survival and restoration of neurological
functions.

Tumors among adolescents are often missed because
they are rare and adolescents, for various reasons, often
do not effectively communicate their discomfort from
the disease. If a tumor is suspected, adolescents should
be directed to a pediatric oncology unit, where manage-
ment is more age appropriate [18, 19].

SCC is rare in patients with HL; however, it represents
an oncological emergency due to consistent rates of
mortality and neurological sequelae. Any physician ob-
serving children and adolescents with back or radicular
pain and neurological disorders should identify SCC and
suspect, beside trauma or infectious disease, an epidural
mass. An urgent oncologist pediatric evaluation should
be requested following SCC discovery. Prompt diagnosis
is crucial and combined with the above treatment may
prevent tumor mortality, SCC morbidity and avoid unin-
tended consequences of EDL.
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