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ABSTRACT:

Spinal cord compression (SCC) is an unusual manifestation of
leukemias and lymphomas in children and defines an oncological
emergency frequently unsuspected, being a cause of severe sequelae.
Our aim was to analyze the characteristics of patients who presented
signs or symptoms of spinal cord compression in early phases of
malignant hematopoietic diseases. From November-1988 to July-
2022, 3878 patients with leukemia and lymphoma were diagnosed.
Of them, 36 children (0.92%) presented spinal cord compression
signs/symptoms in early phases of their diagnosis: Acute
Lymphoblastic Leukemia (n=18), Acute Myeloblastic Leukemia and
Myeloid Sarcoma (n=7), Non-Hodgkin Lymphomas (n=9) and
Hodgkin Lymphoma (n=2). Clinical characteristics, images and
hematological findings, treatment strategies, results and sequelae
were analyzed. Sex distribution was 3.5/1 (M/F) and the media age
at diagnosis was 10 (range: 4.9-16.9) years. The most common
symptoms were back pain (34/36), functional impotence (27 /36) and
sphincter compromise (10/36). The media time from symptom onset to
diagnosis was 47,5 (range: 0-300) days. Magnetic resonance imaging
was performed on 33 (92%) patients and showed epidural mass
(n=16) or vertebral collapse (n=17) in all of them. Two patients
received initial radiotherapy and 11 decompressive surgeries for the
management of the urgency spinal cord compression. Bone marrow
aspiration was the diagnostic procedure in 69% of cases. All patients
received chemotherapy and 94% achieved complete remission.
Severe sequelae were observed in 10 patients (paraplegia with
neurogenic bladder and kyphoscoliosis). Leukemia and lymphoma
should be considered as a differential diagnosis when spinal cord
compression is suspected, and magnetic resonance imaging is the
mandatory study to confirm this diagnosis as a matter of urgency.
Bone marrow involvement was evident due to hematological
alterations in 95% of cases allowing to guide the diagnosis and
initiate treatment early to reduce sequelae.
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Introduction:

Spinal cord compression (SCC) is an unusual
but serious complication in patients with leukemia
and lymphoma, that implies a challenge for
pediatricians and pediatric hematologist and
oncologists. It constitutes a real clinical and
oncological emergency that can be diagnosed at
the beginning or during the evolution of a malignant
disease, so the diagnosis and appropriate
treatment should be made urgently. Despite their
impact on patient morbidity and mortality, very
limited data are available on incidence and doable
etiologies of malignant spinal cord compression in
the pediatric population. According to records
reported in previous studies, its incidence in the
pediatric population is around 3 to 6% and occurs
more frequently secondary to extramedullary
tumors in particular neuroblastoma and Ewing's
sarcoma or tumors of the central nervous system!-5.
Others differential diagnosis that could be
considered in patients with symptoms to spinal cord
compression are rhabdomyosarcoma, Langerhans
cell histiocytosis, and more uncommonly vertebral
osteosarcomas. Although spinal cord compression is
infrequent as an early manifestation of acute
leukemias and lymphomas in pediatrics, they should
be considered in the differential diagnosis,
especially when the patient has systemic or
hematological manifestations. Early diagnosis and
proactive treatment are crucial to improve patient
prognosis and survival and to reduce the morbidity
and the neurological sequelae that could become
irreversible:3.5-8,

Spinal cord compression can be classified
into three groups, based on tumor location:
extradural, intradural /extramedullary, and
intradural /inframedullary'5. It can be caused by
different mechanisms that including direct spread of
tumor, extension of tumor through vertebral
foramina into epidural space and bone disease
within vertebrae with secondary cord compression.
The diagnosis in children can be particularly difficult
at an early phase, especially in infants, thus
increasing morbidity>.

Back pain is the earliest and most frequent
symptom, occurring in 70-96% of children with cord
compression; it used to be initially localized and
typically its intensity increases in the evolution of
several weeks. The signs and symptoms appear as
the process progresses, passing through motor
weakness, altered sensitivity to paralysis and
sphincter incontinence, because of complete
neurological damage”.?-12, When recognized early,
the symptoms of spinal cord compression can be
prevented, minimized, or possibly reversed.
However, failure to recognize the condition and its
serious nature, together with limited awareness of
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the importance of early referral for treatment, can
result in irreversible paralysisé.

In children with back pain, formal
neurologic examination is mandatory. The accurate
history and physical examination should lead to
suspect the level where spinal cord compression
may be developing. The imaging method of choice
in the assessment of SCC is magnetic resonance
imaging (MRI) because it is non-invasive, has a
sensitivity of 93% and a specificity of 97%.
Because of the frequency of several levels of
compression, imaging of the entire spine is
recommended and essential to plan treatment57:13,

The aim of this study was to analyze
characteristics of patients who presented symptoms
of SCC in early phases of leukemias and
lymphomas, review clinical features, evaluate
treatment response and sequelae.

Methods:

This is an analytical, retrospective study of
patient younger than 18 years of age diagnosed
with leukemia or lymphoma who presented signs or
symptoms suggestive of spinal cord compression at
the time of diagnosis or during the course of the
disease. The study was performed at a tertiary care
pediatric center in Argentina. We reviewed the
database of patient with hemopoietic disease
(n=3878) admitted in the Hematology and
Oncology department from November 1988 to July
2022 and identified that 36 patients (0.92%)
presented symptoms or signs of SCC in the early
phases of diagnosis.

A new record was made in which we include
these 36 patients, and we analyzed age, gender,
characteristics of underlying disease, symptoms at
diagnosis, hematological compromise and spinal
integrity. The frequency of onset of pain, functional
impotence and sphincter involvement were
recorded, alongside other signs or symptoms
including fever, asthenia, loss weight,
visceromegaly, lymphadenopathies and
involvement of other organs. Furthermore, we
register the administered treatment, the response to
therapy and long-term sequelae. Full neurological
history with details of the occurrence of motor and
sensory deficits and sphincteric deficits were
recorded. The patients were classified by
underlying  pathology: acute  lymphoblastic
leukemia (ALL); acute myeloblastic leukemia (AML);
myeloid sarcoma (MS); non-Hodgkin lymphoma
(NHL) including Burkitt lymphoma, diffuse B-cell
lymphoma, and lymphoblastic lymphoma; and
Hodgkin lymphoma (HL).

We analyzed the elapsed time from the
beginning of the symptoms to diagnosis of the
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hematological malignancy and its correlation with
images and hematological findings.

Emergency computed tomography and/or
magnetic resonance imaging of the spinal cord was
performed as part of initial workup to confirm SCC
and to assess the level of spinal cord involvement
and its anatomic site. The findings obtained by
imaging were recorded specifying the existence of
spinal canal invasion and spinal cord compression.
All patients analyzed showed pathological findings:
epidural mass with and without medullary canal
invasion and/or spinal cord compression, or
vertebral collapse fracture.

The presence of bone marrow disease was
determined by bilateral bone marrow aspirate and
biopsy. If bone marrow was not compromised or if
the patient required emergency surgery, the
diagnosis was defined by decompressive surgery
with the biopsy or resection of the tumor.

The number of patients who underwent a
neurosurgical procedure (biopsy, laminectomy,
exeresis) and oncology treatment received, either
chemotherapy or radiotherapy, were also
analyzed. Additionally, we evaluated response to
therapy, adverse event and long-term sequelae.
Patients were followed until death or for a minimum

Table I. Patients characteristics

Spinal Cord Compression as Clinical Presentation of Malignant Hematopoietic Diseases in Pediatric Patients

6 months after diagnosis, the mean follow-up was
49 (range: 1-305) months.

Quantitative data are expressed as means
or median for continuous, nonparametric variables
and frequency for categorical variables. More
advanced statistical analysis was not carried out,
because the numbers in each diagnostic and
etiological group were so low.

Results:

From November-1988 to July-2022 a total
of 3878 patients, younger than 18 years were
diagnosed with leukemias and lymphomas in the
Hematology and Oncology department. Of them,
2221 were Acute Lymphoblastic Leukemias, 781
Acute Myeloblastic Leukemias, 585 Non-Hodgkin’s
Lymphomas and 921 Hodgkin’s Lymphomas. We
identified 36 patients (0,92%) who presented
symptoms or signs of spinal cord compression. The
diagnoses of these patients were ALL=18; AML=7;
NHL=9 and HL=2. Clinical characteristics, subtypes
diagnosis and symptoms/signs of the patients are
analyzed and described in Table I. Of the 36
patients, the distribution by sex was 28 boys and 8
girls (3.5/1) and the media age at diagnosis was
10 (4.9-16.9) years.

Case Age Gender Diagnosis Evolution Funtional Back Sphincter
(years) time (days) impo-tence pain compromise

1 16.9 M B-ALL 15 Yes Yes No
2 10.3 F B-ALL - - Yes -

3 8.7 M B-ALL 30 No Yes No
4 10.8 M B-ALL 30 Yes Yes No
5 12.2 F B-ALL 60 Yes Yes No
6 7.1 M B-ALL - Yes Yes No
7 12.7 M B-ALL 30 Yes Yes No
8 10.2 M B-ALL 60 Yes Yes No
9 10.1 M B-ALL 10 Yes Yes No
10 77 M B-ALL 30 Yes Yes No
11 6.11 M B-ALL 1 No Yes No
12 1.7 M B-ALL 15 No Yes No
13 9.3 M B-ALL 15 Yes Yes Yes
14 7.3 M B-ALL 120 Yes Yes No
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15 9.1 F B-ALL 30 Yes Yes No
16 9 F B-ALL 30 No Yes No
17 14.11 M B-ALL 45 Yes Yes No
18 5.4 M B-ALL 45 Yes Yes No
19 4.9 M AML - Yes Yes -

20 14.1 M AML 20 No Yes No
21 6.1 M AML 0 Yes No Yes
22 15.2 M MS - No Yes No
23 4.11 M AML 3 Yes Yes Yes
24 11.2 F AML 15 Yes Yes Yes
25 10.6 M AML 10 Yes Yes Yes
26 16.6 M NHL (Burkitt) 60 Yes Yes Yes
27 4.11 M NHL (Burkitt) 40 Yes No No
28 7.1 F NHL (Burkitt) 5 Yes Yes No
29 6.8 M NHL (Burkitt) 10 Yes Yes Yes
30 13.5 M LNH (LBL) 120 Yes Yes No
31 12.2 M NHL (Burkitt) 21 Yes Yes No
32 6.5 F NHL (Burkitt) 90 Yes Yes Yes
33 11.6 F NHL (DLCL) 300 Yes Yes Yes
34 6.11 M LNH (LBL) 50 Yes Yes Yes
35 6.11 M HL 120 No Yes No
36 15.6 M HL 90 No Yes No

B-ALL, Acute Lymphoblastic Leukemia B; AML, Acute myeloblastic leukemia; NHL, No Hodgkin Lymphoma; LBL,
Lymphoblastic lymphoma; DLCL Diffuse large B-Cell lymphoma; LH, Hodgkin Lymphoma.

The most frequent initial symptoms
suggestive of SCC were back pain (34/36) and
functional impotence (27/36), representing 94.4%
and 75% respectively. Sphincter involvement
occurred in 10 patients (28%), all of them with
epidural mass.

Fifty-three percent of the patients
presented other symptoms of systemic disease such
as fever, weight loss and asthenia. Other clinical
signs were cervical lymphadenopathy,
exophthalmos, facial paralysis and subcutaneous
nodules, liver and spleen enlargement. One patient
(case 7) who was diagnosed with an ALL and
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vertebral collapse presented acute tumor lysis
syndrome and hypercalcemia.

The time elapsed since the appearance of
SCC symptoms and the diagnosis of leukemia or
lymphoma had a wide range, with a mean time of
47,5 (range: 0-300) days. In 4 cases this data was
not available.

Blood counts abnormalities were observed
in 26 of 36 (72%) patients, all with a diagnosis of
acute leukemia. Bone marrow aspiration was
performed in patients that presented hematological
alterations and in 95% of cases these findings
allowed to define the diagnosis. Hematological
involvement is described in Table Il. Most of the
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patients diagnosed with AML (5/7) and 3 with ALL 44% thrombocytopenia. Bone marrow was involved
disclosed involvement in 3 hematopoietic series. in one of nine patients diagnosed with NHL and in
Anemia was detected in 94% of patients with ALL, the two cases of HL.

55% presented leukopenia or leukocytosis and

Table Il. Hematologycal findings and bone marrow involvement

Patient/ Anemia Leukocytosis/ Thrombocyto- Bone marrow Diagnosis by
Diagnosis Leukopenia penia compromise BM aspirate
1/ALL Yes Yes No Yes Yes
2/ALL Yes No No Yes Yes
3/ALL Yes Yes No Yes Yes
4/ALL No Yes Yes Yes Yes
5/ALL Yes No No Yes Yes
6/ALL Yes Yes Yes Yes Yes
7 /ALL Yes No Yes Yes Yes
8/ALL Yes No Yes Yes No
9/ALL Yes Yes No Yes Yes
10/ALL Yes Yes Yes Yes Yes
11/ALL Yes No Yes Yes Yes
12/ALL Yes Yes No Yes Yes
13/ALL Yes Yes No Yes Yes
14/ALL Yes No No Yes Yes
15/ALL Yes Yes No Yes Yes
16/ALL Yes No No Yes Yes
17 /ALL Yes Yes Yes Yes Yes
18/ALL Yes No Yes Yes Yes
19/AML Yes Yes Yes Yes Yes
20/AML Yes Yes Yes Yes Yes
21/AML Yes Yes Yes Yes Yes
22/AML No Yes No No No
23/AML Yes Yes Yes Yes Yes
24 /AML Yes Yes Yes Yes Yes
25/AML Yes No Yes Yes Yes
26 /NHL No No No No No
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27 /NHL No No No Yes Yes
28 /NHL No No No No No
29 /NHL No No No No No
30/NHL No No No No No
31/NHL No No No No No
32/NHL No No No No No
33/NHL No No No No No
34/NHL No No No No No
35/HL No No No Yes (biopsy) No
36/HL Yes Yes No Yes Yes

Other sites compromised by the disease
were lymph node areas in HL patients and in one
patient with NHL Two patients presented
subcutaneous nodules on admission. The central
nervous system was involved in 3 patients with ALL,
in 3 LNH and in two AML.

Magnetic resonance imaging was
performed in 33 of 36 cases admitted with
suspected SCC. In one patient it was not possible to
access the images and in two cases a CT was
performed due to the impossibility of performing
MRI. Imagining findings are described in Table IIl.
MRI revealed the presence of an epidural mass or
vertebral collapse in all cases: 16 ALL, 6 LMA, 9
NHL, and 2 HL. CT and bone scintigraph showed
pathological findings in 11 and 5 cases
respectively. Spine radiography showed vertebral
collapse or osteoporotic lesions, but no pathological
lesions were found with this method in most patients.

The location of the vertebral and/or
epidural 6éinvolvement was dorsal or dorso-lumbar
in 26 patients (72%), lumbo-sacral in 8 (22%),
dorso-lumbo-sacral and cervico-dorso-lumbar in the
patients with HL. Medullary canal invasion was
evident in all NHL cases, in 6 AML and one HL. The
pathological findings observed in patients with ALL
diagnosis were vertebral collapse fracture, dorsal
epidural mass and one patient presented lesions
with heterogeneous hypo and hyperintense signal
related to infiltrative changes in bone marrow.
Spinal cord compression was evident in 8 patients
with NHL, in 5 patients with AML and only in 1
patient with ALL, all of them with epidural mass. In
69% (n=25) of the patients, the diagnosis was
made by bone marrow aspirate and in the rest, by
biopsy of epidural mass or of lymph nodes in the HL
cases.

Medical Research Archives |https:

In Table Ill is described that 14 patients
required a surgical initial procedure (ALL= 2; AML=
4; NHL= 8). In 3 cases, a biopsy of the lesion was
performed, and 11 patients required
decompressive laminectomy: 5 with macroscopically
complete resection, 3 partial and 3 biopsies without
resection.

All  patients received chemotherapy
according to the protocols in progress at our
institution. Complete remission (CR) was achieved in
94,4% (34/36) of the patients, 2 patients died on
induction and 3 patients relapsed after achieving a
CR (Table Ill). Five patients received radiotherapy,
in 2 cases for the management of initial symptoms
and in 3 deferred according to the treatment
protocol (2 AML and 1 HL). The observed adverse
events were: 2 deaths during induction, 2 deaths in
CR (due to sepsis) and 3 relapses followed by
death due to disease progression.

Sequelae were observed in 28% of our
patients. One (case 23) of these 10 patients
developed severe neurological disability even had
not received radiotherapy or laminectomy and
achieved CR only with chemotherapy treatment. A
patient (case 20) diagnosed with AML who received
local radiotherapy as an initial emergency
therapeutic, without undergoing decompressive
surgery, presented severe irreversible neurological
sequelae, which could be associated with transverse
myelitis secondary to radiotherapy.

As is showed in Table lll, the recorded
sequelae were paraplegia and neurogenic
bladder in 4 patients with myeloid neoplasms and
in 1 patient with LNH; non-severe spinal deviations
(kyphosis-kyphoscoliosis) in 3 patients with NHL
undergoing wide laminectomies and in one patient
with HL undergoing radiotherapy and a sensory-
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motor sequelae in the foot was observed in 1
patient with NHL.

Table Ill. Characteristics of imaging finding, treatment, follow-up time and sequelae

Patient/ Imaging Localization Surgery Radiothe-rapy  Follow up Survival/
Diagnosis findings time Sequelae
(months)
1/ALL Epidural Dorsal Yes/ Yes 57 Alive/-
mass Laminec-tomy /
Exeresis
2/ALL Vertebral Dorso- No No 12 Relapse
collapse Lumbar and dead/No
fracture
3/ALL Vertebral Dorsal No No 103 Alive/ No
collapse
fracture
4/ALL Vertebral Dorso- No No 1 Dead on
collapse Lumbar induction
fracture
5/ALL Vertebral Dorsal No No 60 Alive /No
collapse
fracture
6/ALL Vertebral Dorso- No No 64 Alive /No
collapse Lumbar
fracture
7 /ALL Vertebral Dorso- No No 1 Dead on
collapse Lumbar remission/No
fracture
8/ALL Vertebral Lumbar Yes/Biopsy No 77 Alive/ No
collapse
fracture
9/ALL Vertebral Dorso- No No 60 Alive/ No
collapse Lumbar
fracture
10/ Vertebral Dorso- No No 69 Alive /No
ALL collapse Lumbar
fracture
11/ Epidural Dorsall No No 41 Alive /No
ALL mass
12/ Vertebral Lumbar No No 4 Alive /No
ALL collapse
fracture
13/ Vertebral Dorsall No No 7 Alive /No
ALL collapse
fracture
Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /3317 7
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14/ Vertebral Dorso- No No 15 Alive /No
ALL collapse Lumbar
fracture
15/ Vertebral Dorso- No No 32 Alive /No
ALL collapse Lumbar
fracture
16/ Vertebral Dorso- No No 25 Alive /No
ALL collapse Lumbar
fracture
17/ Lesions with Dorso- No No 12 Alive /No
ALL heterogeneo Lumbo-
us signal Sacral
18/ Vertebral Lumbo- No No 10 Dead on
ALL collapse Sacral remission/No
fracture
19/ Epidural Cervico- Yes/ Yes 65 Alive/
AML mass Dorsal Laminec-tomy / Paraplegic and
Biopsy neurogenic
bladder
20/ Epidural Dorsal No Yes 305 Alive/
AML mass Paraplegic and
neurogenic
bladder
21/ - Dorsall Yes/ Yes 98 Alive /No
AML Laminec-tomy /
Exeresis
22/ Epidural Lumbo- Yes/Biopsy No 36 Alive/ No
MS mass Sacral
23/ Epidural Dorsall No No 66 Alive/
AML mass Paraplegic and
neurogenic
bladder
24/ Epidural Lumbo- No No 27 Alive /No
AML mass Sacral
25/ Epidural Dorsal Yes/ No 13 Relapse and
AML mass Laminec-tomy / Dead/
Exeresis Bladder
dysfunction
and
paraplegia
26/ Epidural Lumbo- Yes/ No 44 Alive/
NHL mass Sacral Laminec-tomy / Monoparesis
Exeresis
27/ Epidural Dorsall No No 147 Alive /No
NHL mass
28/ Epidural Dorsal Yes/ No 17 Alive/
NHL mass Laminec-tomy / Kyphoscoliosis
Exeresis
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29/ Epidural Dorsall Yes/ No 13 Alive/
NHL mass Laminec-tomy / kyphosis
Exeresis
30/ Epidural Lumbo- Yes/Biopsy No 1 Dead on
NHL mass Sacral induction
31/ Epidural Dorso- Yes/ No 8 Alive /No
NHL mass Lumbar Laminec-tomy
32/ Epidural Lumbo- Yes/ No 6 Relapse and
NHL mass Sacral Laminec-tomy dead/Bladder
dysfunction and
paraplegia
33/ Vertebral Dorso- Yes/ No 48 Alive /No
NHL collapse Lumbar Laminec-tomy /
fracture Exeresis
34/ Epidural Lumbar Yes/ No 58 Alive/ Kyphos-
NHL mass Laminec-tomy / coliosis
Exeresis
35/ Epidural Cervico- No Yes 132 Alive/
HL mass Dorso- Scoliosis
Lumbar
36/ Vertebral Dorso- No No 43 Alive /No
HL collapse Lumbo-
fracture sacral
Discussion: study we observed that 20 patients had systemic

The spinal cord compression is a rare but
extremely serious condition in medical practice,
requires an urgent approach and could be the result
of an unknown malignant disease3>14, This clinical
presentation occurs in 3—5% of children with cancer,
and solid tumors represent the most frequent cause
of SCC in this group346.15, Reports of children
diagnosed with leukemias or lymphomas and SCC,
support the importance of considering malignant
hematological diseases81417.18 in the diagnostic
approach to patients with symptoms suggestive of
SCC and unknown etiology® 9. Due to the delay in
diagnosis and starting an effective treatment, SCC
can lead to the possible long-term irreversible
neurological sequelae, as we were able to
demonstrate in 10 patient of our series. Persistent
pain lasting more than two months in children is
often associated with a specific diagnosable lesion
in up to 75% of patients>14. In this age group,
complaints of back pain and/or radicular pain
should be taken seriously, and spinal cord
compression should be ruled out since these
complaints can be the first sign of a paravertebral
mass. Nevertheless, clinical symptoms may include
not only pain, but fever, weight loss, weakness,
neurological deficits, bowel and bladder
dysfunction and other unusual symptoms. In our

symptoms, 27 had functional impotence, and in 10
cases bowel or bladder dysfunction was found.

Neurological deficits may appear during
progression of the process and may cause
irreversible sequelae, as it had been the case of 2
patients (number 21 and 25) of our cohort, both
diagnosed with AML and evolved to spinal cord
compression during hospitalization. Since spinal
tumors are rare in children, a high level of suspicion
is necessary, detailed neurologic examination is
essential and if indicated imaging studies should be
performed immediately for early diagnosis and
treatment that may prevent morbidity.

This atypical form of presentation in the
case of leukemias and lymphomas was reflected in
our series. Only 9 (1,5%) children with NHL, 25
(0,8%) with acute leukemias and 2 (0,7%) with HL
presented with clinical signs suggestive of SCC;
these findings concur with that observed in previous
studiesé:8.16,20-22,

The media age of our patients was 10
years and just as the gender distribution of our
cohort both was like previously reported®16.19,

Back pain occurred in 80% of children with
spinal cord compresion3 and was usually the first
symptom referred'®. It was often manifested weeks
or months before diagnosis, due to its frequent
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underestimation. Functional sensory-motor
impotence and sphincter compromise usually add
later to pain, as we also observed in our series.
Therefore, the lack of sensory-motor compromise
does not rule out the diagnosis of spinal cord
compression. It is necessary to act opportunely in the
presence of back pain as an isolated symptom in
pediatric patients®20, and the presence of a
mechanical compression should be promptly ruled
out.

Magnetic resonance imaging spine is the
gold standard for diagnosis of spinal cord
involvement and should be performed before 24 h
have elapsed the clinical suspicion of SCC54.23, The
tumor may infiltrate through intervertebral
foramina or by involving vertebral body. In our
study, all performed MRI or computed tomography
scans of the patients showed pathology; the most
frequent location was dorsal and dorsal-lumbar,
similar to previous studies reported®!®. The
magnitude and effect of delay in radiologic
confirmation of spinal cord compression reflect the
need for improving physicians’ awareness of the
importance of emergency referral to specialized
center for early diagnosis and intervention of this
patients.

In our cohort, all cases diagnosed with ALL
corresponded to precursor-B immunophenotype,
most of them (17/18) presenting with vertebral
fractures and collapse without SCC by images. One
patient with ALL and epidural mass in this series was
a lymphoblastic blast crisis of chronic myeloid
leukemia (case 1). In the NHL group, the diagnosis
corresponded to precursor B lymphoblastic
lymphoma (n=2) and mature B-cell lymphomas
(n=7). All AML with epidural involvement presented
1(8;21)(q22;922)/RUNXT::RUNXTT and FAB M2
subtype. The reported experience of our hospital in
patients with AML with 1(8;21)(q22;922) and
extramedullary involvement showed no differences
in survival between patients with myeloid sarcoma
and without this finding, suggesting that prognosis
of the disease could be related to cytogenetic-
molecular findings and response to treatment, more
than to presence of extramedullary involvement in
accordance with previous studies reported?816.19.25-
28, However, preceding studies have demonstrated
that spinal cord compression is the major cause of
morbidity in children with systemic malignancy¢.23.

Most malignant hemopoietic diseases in
childhood show a high degree of chemosensitivity,
in consequence, early diagnosis and timely
treatment should be emphasized, to avoid the
progression of neurological symptoms and the
eventual sequelaed 16192029, Nevertheless, strict
control of the patient in induction is necessary due
to the possibility of a slow response and the need
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for decompressive neurosurgery. In our cohort all
patients received chemotherapy and 95% of them
achieved CR, confirming the good prognosis of
these diseases in spite of the initial presentation.

As we previously mentioned, late referral
or delayed diagnosis is the major cause of
morbidity and mortality. The initial management in
patients with suspected SCC is complex and the
guidelines should emphasize the urgency to reach
an etiological diagnosis. Any initial therapeutic
strategy must consider the preservation or the re-
establishment of neurological function, the reduction
of skeletal deformities as a priority. In addition, it
must try to avoid second neoplasms induced by
radiotherapy or chemotherapy.

Chemotherapy should be considered as the
first choice of treatment for spinal cord compression
particularly caused by leukemias and malignant
lymphomas315.17, In cases requiring biopsy for a

tumor  causing clinical cord  compression,
corticosteroids, or appropriate chemotherapy
should be continued while waiting for the

histopathological diagnosis.

Although it was not the focus of this study, it
should be carefully taken into account that the doses
of corticosteroids used routinely in the emergency to
mitigate neurological sequelae can interfere with
the diagnosis and staging of lymphoid
neoplasmsé15, In our series, 2 patients diagnosed
with epidural NHL received corticosteroids prior to
diagnosis and after that, a biopsy of the mass with
a histopathological analysis was performed for
achieving to the diagnosis. None of them had bone
marrow involvement, but it was not possible to rule
out  involvement prior to  corticosteroid
administration.

The precise role of surgery in the
management of spinal lymphoma remains unclear,
and mechanical instability remains the only agreed
upon surgical indication30, The diagnosis of
leukemia or lymphoma can be revealed by bone
marrow examination, and this prevents unnecessary
surgical intervention. Laminectomy, with or without
mass resection, does not appear to be necessary in
patients with correctly diagnosed leukemias or
lymphomas, who can receive timely treatment and
respond adequately to 816192930, The role of
surgery should be limited to diagnostic biopsy in
patients with localized epidural lymphoma, who do
not present bone marrow involvement, considering
that a bone marrow aspirate should be performed
urgently in suspected malignant etiology3'. We
highlight that in 69% of our sample the diagnosis
was reached by bone marrow aspirate.

Patients with NHL and myeloid sarcoma
without bone marrow involvement were diagnosed
through some surgical procedure. It is important to
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observe that 1 patient was diagnosed with NHL by
performing a bone marrow aspiration (stage-1V),
without the request for any surgery, despite
presenting a normal blood count at the time of
developing SCC symptoms.

Irreversible neurological damage should
always be a cause for concern in patients with SCC.
Almost a third of our patients had severe sequelae
including paraplegia with neurogenic bladder and
kyphoscoliosis.

It is important fo keep in mind that
suspecting a hematopoietic disease as a cause of
SCC should lead to an early consultation with the
hematologist/oncologist for diagnostic purposes. A
bone marrow sample can allow a rapid diagnosis
avoiding other interventions that may involve
additional morbidities.

Conclusion:

Spinal tumors in children are rare lesion,
however, persistent back pain in children and
adolescents is a warning sign of organic
compromise. After clinical SCC suspicion initial

Medical Research Archives |https:

Spinal Cord Compression as Clinical Presentation of Malignant Hematopoietic Diseases in Pediatric Patients

evaluation may include  MRI.  Malignant
hematopoietic diseases should be included in the
differential diagnosis, mainly if they occur in
association within blood count values alterations or
other signs and/or symptoms of systemic disease.
Response to treatment and neurological function
recovery is favorable if diagnosis is early and the
treatment timely, to reverse spinal cord
compression.

Therefore, it is important to direct all efforts
to diagnose and treat this type of disease
opportunely. Spinal tumors in children should be
rapidly undertook to improve outcomes and quality
of life. Our study also reinforces the need to
improve medical awareness of this pathology and
the importance of early referral to a specialized
center.

Conflicts of interest statement
The authors have no conflicts of interest to declare.

esmed.org/MRA /index.php /mra/article /view /3317 11



https://esmed.org/MRA/index.php/mra/article/view/3317
https://esmed.org/MRA/mra

Medical
Research
Archives

References

1.

10.

Rheingold S, Lange B.  Oncological
emergencies. In: Pizzo, PA., Poplack David G.
Principles and Practice of Pediatric Oncology.
Seventh  edition. Philadelphia: Lippincott
Company; 2015.

Aysun S, Topeu M, Ginay M, Topaloglu H.
Neurologic features as initial presentations of
childhood malignancies. Pediatr Neurol. 1994
Feb;10(1):40-3. doi: 10.1016/0887-
8994(94)90065-5. PMID: 8198671..

Gunes D, Uysal KM, Cetinkaya H, Tekin HG,
Yuceer N, Sarialioglu F, Olgun N.
Paravertebral malignant tumors of childhood:
analysis of 28 pediatric patients. Childs Nerv
Syst. 2009 Jan;25(1):63-9. doi:
10.1007/s00381-008-0717-2. Epub 2008
Oct 9. PMID: 18843494.

Hoyoux C, Forget P, Piette C, Dresse MF, Florkin
B, Rausin L, Thiry A. Paravertebral Burkitt's
Lymphoma in a Child: An Unusual Presentation.
Case Rep Med. 2012;2012:891714. doi:
10.1155/2012/891714. Epub 2012 Nov 24.
De Martino L, Spennato P, Vetrella S, Capasso
M, Porfito C, Ruotolo S, Abate ME, Cinalli G,
Quaglietta L. Symptomatic malignant spinal
cord compression in children: a single-center

experience. Ital J Pediatr. 2019 Jul
12;45(1):80. doi: 10.1186/513052-019-
0671-5. PMID: 31300063; PMCID:
PMC6626347.

Tantawy AA, Ebeid FS, Mahmoud MA, Shepl
OE. Spinal cord compression in childhood
pediatric malignancies: multicenter egyptian
study. J Pediatr Hematol Oncol. 2013
Apr;35(3):232-6. doi:
10.1097 /MPH.0b013e318270b210. PMID:
23511492.

Prasad D, Schiff D. Malignant spinal-cord
compression. Lancet Oncol. 2005 Jan;6(1):15-
24. doi: 10.1016/51470-2045(04)01709-7.
PMID: 15629272.

Mora J, Wollner N. Primary Epidural Non-
Hodgkin Lymphoma: Spinal Cord Compression
Syndrome as the Initial Form of Presentation in
Childhood Non-Hodgkin Lymphoma. Medical
and Pediatric Oncology 1999 Feb; 32(2):102-
105.

Samuda GM, Cheng MY, Yeung CY. Back pain
and vertebral compression: an uncommon
presentation of childhood acute lymphoblastic
leukemia. J Pediatr Orthop. 1987 Mar-
Apr;7(2):175-8. PMID: 2951397.

Kelly KM, Lange B. Oncologic emergencies.
Pediatr Clin North Am. 1997 Aug;44(4):809-
30. doi: 10.1016/50031-3955(05)70531-9.
PMID: 9286286.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Spinal Cord Compression as Clinical Presentation of Malignant Hematopoietic Diseases in Pediatric Patients

Pollono D, Tomarchia S, Drut R, lbafiez O,
Ferreyra M, Cédola J. Spinal cord compression:
a review of 70 pediatric patients. Pediatr
Hematol Oncol. 2003 Sep;20(6):457-66. PMID:
14631620.

Romero P, Manterola A, Martinez E, Villafranca
E, Dominguez MA, Arias F. Compresiéon medular
[Medullar compression]. An Sist Sanit Navar.
2004;27 Suppl 3:155-62. Spanish. PMID:
15723114.

Lewis DW, Packer RJ, Raney B, Rak IW, Belasco
J, Lange B. Incidence, presentation, and
outcome of spinal cord disease in children with

systemic cancer. Pediatrics. 1986
Sep;78(3):438-43. PMID: 3748677.
Joaquim AF, Ghizoni E, Valadares MGC,

Appenzeller S, Aguiar SDS, Tedeschi H. Spinal
tumors in children. Rev Assoc Med Bras (1992).
2017 May;63(5):459-465. doi:
10.1590/1806-9282.63.05.459. PMID:
28724045.

Daley MF, Partington MD, Kadan-Lottick N,
Odom LF. Primary epidural burkitt lymphoma in
a child: case presentation and literature review.
Pediatr Hematol Oncol. 2003 Jun;20(4):333-8.
PMID: 12746166.

Pui CH, Dahl GV, Hustu HO, Murphy SB.
Epidural spinal cord compression as the initial
finding in childhood acute leukemia and non-
Hodgkin  lymphoma. J  Pediatr. 1985
May;106(5):788-92. doi: 10.1016/s0022-
3476(85)80357-7. PMID: 3858493.

Ses E, N'dri Oka D, Varlet G, Koffi K, Boni NR,
Ba Zeze V. Compression médullaire par
lymphome de Burkitt. Analyse de 7
observations [Medullary compression by Burkitt
lymphoma. Analysis of 7 cases]. Neurochirurgie.
2001 Dec;47(6):552-6.  French.  PMID:
11915614.

Raco A, Cervoni L, Salvati M, Delfini R. Primary
spinal epidural non-Hodgkin's lymphomas in
childhood: a review of 6 cases. Acta Neurochir
(Wien). 1997;139(6):526-8. doi:
10.1007 /BF02750995. PMID: 9248586.
Dechambenoit G, Piquemal M, Giordano C,
Cournil C, Ba Zeze V, Santini JJ. Spinal cord
compression resulting from Burkitt's lymphoma
in children. Childs Nerv  Syst. 1996
Apr;12(4):210-4. doi: 10.1007 /BFO0301252.
Turgut M, Ozcan OE, Erbengi A. Burkitt's
lymphoma: an unusual cause of childhood
paraplegia.  Childs Nerv  Syst. 1991
Jun;7(3):169-71. doi: 10.1007 /BFO0776717.
PMID: 1878873.

Gupta V, Srivastava A, Bhatia B. Hodgkin
disease with spinal cord compression. J Pediatr

Medical Research Archives |https://esmed.org/MRA /index.php /mra/article /view /3317 12



https://esmed.org/MRA/index.php/mra/article/view/3317
https://esmed.org/MRA/mra

Medical
Research

Hematol Oncol. 2009 Oct;31(10):771-3. doi:
10.1097 /MPH.0b013e31819c1ff0. PMID:
19636273.

22. Samadian M, Vahidi S, Khormaee F, Ashraf H.
Isolated, primary spinal epidural Hodgkin's
disease in a child. Pediatr Neurol. 2009
Jun;40(6):480-2. doi:
10.1016/j.pediatrneurol.2009.01.006. PMID:
19433288.

23. Sun H, Nemecek AN. Optimal management of
malignant epidural spinal cord compression.
Hematol Oncol Clin  North Am. 2010

Jun;24(3):537-51. doi:
10.1016/j.h0c.2010.03.011. PMID:
20488352.

24. Puzik A, Moske-Eick O, Kontny U. A young boy
with a paravertebral mass and symptoms of
spinal compression. J Neurooncol. 2014
Sep;119(2):445-6. doi: 10.1007/s11060-
014-1517-z. Epub 2014 Jul 1. PMID:
24980039.

25. Meltzer JA, Jubinsky PT. Acute myeloid
leukemia presenting as spinal cord compression.
Pediatr Emerg Care. 2005 Oct;21(10):670-2.
doi:
10.1097/01.pec.0000181422.94847 .bb.
PMID: 16215471.

26. Ardern-Holmes S, Esrick E, Degar B, Vergilio J,
Ullrich NJ. Back pain and spinal cord
compression: An uncommon presentation of
childhood acute myeloid leukemia. Journal of
Pediatric Neurology 9 (2011) 109-113.

27. Olcay L, Aribas BK, Gokge M. A patient with
acute myeloblastic leukemia who presented

28.

29.

30.

31.

Archives Spinal Cord Compression as Clinical Presentation of Malignant Hematopoietic Diseases in Pediatric Patients

with conus medullaris syndrome and review of
the literature. J Pediatr Hematol Oncol. 2009
Jun;31(6):440-7. doi:
10.1097/MPH.0b013e31819ed24b.  PMID:
19648794.

Felice MS, Zubizarreta PA, Alfaro EM, Gallego
MS, Cygler AM, Rosso DA, Rossi JG, Sackmann-
Muriel F. Good outcome of children with acute
myeloid leukemia and 1(8;21)(q22;922), even
when associated with granulocytic sarcoma: a
report from a single institution in Argentina.
Cancer. 2000 Apr 15;88(8):1939-44.

Molina B, Lassaletta A, Andion M, Gonzalez-
Vicent M, Lépez-Pino MA, Madero L. A
persistent epidural mass in a child with B-
lineage ALL. Pediatr Blood Cancer. 2010
Oct;55(4):727-9. doi: 10.1002/pbc.22682.
PMID: 20535830.

Hashi S, Goodwin CR, Ahmed AK, Sciubba DM.
Management of extranodal lymphoma of the
spine: a study of 30 patients. CNS Oncol. 2018
Apr;7(2):CNS11.  doi:  10.2217 /cns-2017-
0033. Epub 2018 Apr 30. PMID: 29706086;
PMCID: PMC5977280.

Cugati G, Singh M, Pande A, Ramamurthi R,
Balasubramanyam M, Sethi SK, Singh AK.
Primary spinal epidural lymphomas. J
Craniovertebr Junction Spine. 2011 Jan;2(1):3-
11. doi: 10.4103/0974-8237.85307. PMID:
22013369; PMCID: PMC3190427.

Medical Research Archives | hitps://esmed.org/MRA /index.php /mra/article /view /3317 13



https://esmed.org/MRA/index.php/mra/article/view/3317
https://esmed.org/MRA/mra

