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ABSTRACT

Background: Cavernous angiomas, also referred to as cavernous hemangiomas or cavernomas (CMs), are
vascular malformative benign neoplasms that may develop in any part of the central nervous system. Spinal CMs
are uncommon (overall incidence rate of 0.04-0.05%). Pure epidural CMs account for 1-2% of all spinal CMs and
4% of all spinal epidural tumors. Diagnosis is extremely rare in the pediatric age. To the best of our knowledge,
only 10 cases have been described so far. The treatment of choice is microsurgical resection.

Case Description: We describe here the rare case of a cervicothoracic hemorrhagic spinal epidural cavernoma
in a paucisymptomatic, 8-year-old female Bangladeshi child. C7-T2 laminectomy with excision of a scarcely
defined, capsulated dark red lesion was performed with good recovery.

Conclusion: Spinal epidural cavernomas are rare. Childhood presentation is even rarer. The reason could be
found in a greater “compliance” and to a rarer occurrence of acute bleeding in children, thus resulting in a delayed
diagnosis. Surgical excision is the gold standard of treatment.

Keywords: Pediatric spinal cavernous angioma, Pediatric spinal cavernous hemangioma, Pediatric spinal epidural
cavernoma

INTRODUCTION

Cavernous angiomas, also known as cavernous hemangiomas or cavernomas (CMs), are vascular
malformative lesions consisting of a dense bundle of dilated capillary-like channels lacking
intervening neural parenchyma. They may be found anywhere in the central nervous system
(CNS), mostly in the brain where they are associated with an increased risk in symptomatic
intracerebral hemorrhage, seizures, and focal neurological deficits. Spinal CMs are rare,
particularly pure epidural ones. These are also extremely rare in the pediatric population, with
only few cases described in the literature.

We report here the case of a child affected by a cervicothoracic hemorrhagic spinal epidural cavernoma
in whom emergency surgery at diagnosis was performed. We also reviewed the available literature
(using PubMed, Scopus, and Cochrane Library databases) to delineate the clinicoradiological features
of the disease and the most frequently applied treatment options.

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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METHODS
Study design

The present paper consists of a case report and a systematic
review of the literature conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
statement.

Eligibility criteria

All written papers about pediatric extradural spinal CMs
reporting demographical and clinical data, diagnostic
workflow, treatment protocol, histological findings, potential
postoperative complications, and prognosis were considered
for eligibility. Articles lacking single-patient information were
excluded together with surgical and radiological technical
notes, abstracts from scientific meetings, and unpublished
reports. Articles discussing anything other than spinal
epidural CMs were considered “not eligible,” along with those
in which the disease was reported in an adult (>18 years).

Papers in languages other than English were considered for
eligibility through the analysis of the abstract (only in cases
in which it was available and English written).

Information sources and search strategy

The systematic review of the literature was conducted on
three different online medical databases (PubMed, Scopus,
and Cochrane Library), using as search terms “child,
“childhood,”  “children,” “spine]” “spinal,” “extradural

» o« » « .

“epidural,” “cavernous malformation,” “cavernous angioma,’
“cavernous hemangioma,” “cavernoma,” and combined with
the Boolean operators “OR” and “AND” ([Title/Abstract]).
The last search was conducted on December 31, 2021, and
went back as far as data were available. The search strategy is

summarized in [Figure 1].

Data collection process

Abstracts and full texts were independently screened by two
authors (A.K.S. and M.G.), and any discordance was solved
by consensus with a third senior author (M.P.).

CASE REPORT

An 8-year-old female Bangladeshi child was referred to the
pediatric emergency department of our institution with a
7-day history of thoracic pain with progressive nontraumatic
cervicodorsal discomfort and constipation in the past 48 h.
A medical history was unremarkable except for a precocious
puberty under evaluation. Physical examination on admission
showed a marked pain-induced limitation in neck movements
with tenderness on palpation of cervicodorsal muscles.
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Abdominal distension was also detected. Neurological
examination was otherwise negative. The child was admitted
to the pediatric unit. Despite oral analgesia, the pain gradually
increased. After 3 days of essentially normal investigations, a
magnetic resonance imaging (MRI) of the cervicodorsal spine
[Figure 2] revealed an extramedullary blood collection at C7-
T2 level, extending craniocaudally for about 35 mm, within the
left posterolateral portion of the vertebral canal, displacing the
medullary cord to the right. An offshoot of this collection also
extended to the left T1-T2 neural foramen. After gadolinium
injection, no enhancement was appreciated. Within 1 h, the
child was brought to the operating room where she underwent
emergency C7-T2 laminectomy with excision of a scarcely
defined, capsulated dark red lesion. Part of the capsule
extended anteriorly to the spinal cord between the left C7
and C8 nerve roots. This portion of the capsule was removed
all the same, following a partial foraminectomy with release
and decompression of the roots. By the end of the procedure,
the spinal cord appeared “aligned” and well decompressed.
The patient was transferred to the ICU for immediate
postoperative multiparameter monitoring. She came back to
the ward on postoperative day 1 and was mobilized with soft
collar on postoperative day 2. A check-up MRI performed on
postoperative day 4 [Figure 3] ruled out further bleedings and
demonstrated realignment of the medullary cord. The patient
was discharged without neurological deficits on postoperative
day 10. Histopathological examination of the specimens
was compatible with the diagnosis of a hemorrhagic CM
[Figure 4].

RESULTS

After duplication removal, 148 papers were screened for
this systematic review. Forty-six papers were excluded for
the following reasons according to our exclusion criteria: 38
since “not pertinent,” while eight because “not retrieved;”
102 full-text papers were, therefore, evaluated. Among these,
93 papers were excluded according to our inclusion criteria
(76 since discussing “adult presentation,” 17 due to scarcity
of data), and three “foreign” papers were similarly excluded
lacking a complete, English written abstract. Six papers
(reporting eight cases) were finally included and analyzed.
Two studies (each reporting one case) were found through
further search (references/Google) and were similarly
included.

Findings related to the reported cases are shown in [Table 1]
and thoroughly discussed in the following section.

DISCUSSION

Spinal epidural hematoma (SEH) is a relatively rare, but
potentially disabling disease. First described by Jackson
in 1869, it was successfully surgically treated for the
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Figure 1: Pediatric extradural spinal cavernous angiomas: Preferred Reporting Items for Systematic Reviews and Meta-analyses flowchart.

Figure 2: Preoperative MRI. (a) Sagittal section, C+ T1WI showing a nonenhanced iso-hyperintense epidural mass compressing the thecal sac
from behind. Note the edema of the paravertebral soft tissues and the straightening of the cervical spine from antalgic contracture. (b) Sagittal
section, T2WI showing hypointense signal of the lesion. (c) Axial section, T2WI showing T1-T2 foraminal extension of the lesion.

1 time by Jonas in 1911.1 In the largest series published  mainly iatrogenic factors (ie., drugs, spinal puncture, or
on this topic (Domenicucci et al.),!""! the etiology concerned acupuncture”), rather than noniatrogenic factors (i.e.,
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Figure 3: Postoperative MRI. Sagittal section, T2WI showing no
further bleedings and a realigned medullary cord. Note the partial
restoration in cervical lordosis.
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Figure 4: Histological findings. Note the architecture of the lesion,
made up of multiple closely packed vascular channels lined with
endothelium within a fibrous stroma, with signs of hemorrhage.

trauma, genetic or metabolic coagulopathy, and pregnancy).
Spontaneous SEHs are an infrequent clinical entity with
an incidence of 0.1/100 000/year. SEHs related to vascular
malformations such as CMs are notably uncommon.

CMs are vascular malformative benign neoplasms that may
affect any part of the CNS. They consist of closely packed
endothelium-lined vascular channels within a collagenous
stroma. Some of these vessels are partially or completely
thrombosed and contain hemorrhage in different stages of
evolution. Most of these lesions occurs in the brain, with
63-90% in the supratentorial compartment and 7.8-35.8%
located infratentorially."*?? Spinal CMs are rare with an
overall incidence rate of 0.04-0.05%.%! They account for
3-16% of all spinal vascular malformations. Although they
usually originate from the vertebral body, other locations are
described (i.e., intramedullary, intradural-extramedullary,
or in the epidural space).?! Pure epidural CMs are rarer,
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accounting for 1-2% of all spinal CMs and 4% of all spinal
epidural tumors.**! It has been hypothesized that anomalous
vascular elements from the primordial peridural plexus may
be the source of postnatal development of these lesions;

an association with cutaneous vascular nevi has also been
described.?¥

Less than 100 cases have been reported.!'”

Spinal CMs are frequently diagnosed in women between the
third and the sixth decades. Diagnosis is extremely rare in
the pediatric age (<18 years), though they are fundamentally
congenital. To the best of our knowledge, only 10 cases have
been described hitherto [Table 1].[11218202527.29] The reason
for this could be attributed to a greater “compliance” and to
a rarer occurrence of acute bleeding presentation in children,
leading to a delayed diagnosis in adulthood.”” From the
review of previously described cases and based on our
personal experience, the following data were extrapolated.

Overall mean age was 8.9 years (range 1.7-14 years).
Females were slightly more frequently affected than males
(F/M ratio = 1.8:1). The lesions extended between 1 and 3
vertebrae in 8 cases (72.7%); the extension was greater in the
remaining 3 cases (27.3%), with, in one case, 12 vertebrae
involved. Cervicothoracic junction was the preferred site
(n = 6, 54.5%). Pure thoracic location was found in 2 cases
(18.2%), while thoracolumbar and sacral locations were
“extraordinary” This may be specific of the pediatric age
since spinal CMs usually occur in the thoracic and lumbar
spine in adulthood.® Location of the neoplasms within
the vertebral canal was “posterior” or “posterolateral” to
the spinal cord in mine of the 11 analyzed cases (partial
“anterior” extension of the lesion was, however, found in
one case); this piece of information was not available for
two patients. Extension through intervertebral foramina
was noticed in 7 cases (63.6%). These findings were
consistent with what literature reports concerning spinal
CMs in adults.®!

Clinical status at the time of first observation and follow-
up was assessed using a modified Neuro-Grade (NG)
scale previously reported in other studies.® This scale
defines clinical status according to four grades: Grade 0,
no deficits; 1, back pain, mild sensorimotor, and/or
sphincteric deficits; 2, para- or tetraparesis; and 3, para- or
tetraplegia. On admission, six patients (including ours,
54.5%) had an NG score of 1, 3 patients (27.3%) an NG
of 2, while in 2 (18.2%) patients NG score was 3. Clinical
course is, indeed, usually chronic with a prolonged
history of pain both in children and adults. Acute or
subacute onset with neurological deficits is not unusual
in adulthood, depending on the location and biological
behavior of the malformation.” In childhood, however, it
is — as formerly stated — rarer.’”) Three of the 10 previously
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described cases (30%) showed a truly acute debut of
symptoms. Presentation was subacute in our patient who
showed, among other things, a “singular” symptom, that is,
chest pain, probably related to a “referred” pathogenetical
mechanism (to the best of our knowledge, this is the first
case reported in the literature).

Certain MRI features may be useful for the differential
diagnosis. T1-weighted images usually show a homogeneous
iso- or hypointense signal intensity (though hypersignal
has also been described, like in cases 2, 3, 7, and in our
case [Table 1]), while on T2-weighted images, the signal is
high. Enhancement is typically homogeneous or slightly
heterogeneous.!"”?! The unique radiological aspects found in
our case (i.e., hypointensity on T2-weighted images, absence
of enhancement) were probably related to the presence of
hemorrhage in two different stages of development, with
methemoglobin and deoxyhemoglobin (“early subacute
stage,” i.e., 3-7 days, and “acute stage, i.e., around 12
h-2 days).

The treatment of choice for spinal CMs is microsurgical
en bloc resection of the lesions.””! Surgery may be difficult
due to the frequent formation of dense adhesions
between the CM and the nerve roots. In some cases,
dissection of the nerve roots (thought to be the origin
of the neoplasm) is mandatory. Embolization has no
role, and no adjuvant therapy is needed.®! “Complete”
or hemi-laminectomy seems to be the most frequently
performed approaches (n = 6, 54.5%). Laminoplasty
has also been used (n = 2, 18.2%) with excellent results.
Anyway, the poor amount of the cases reported does not
allow us to recommend one of these treatment options
above the others. In the pediatric age, a strong correlation
between multilevel, complete, bilateral laminectomy, and
postlaminectomy spinal deformities - mainly kyphosis
- has been recognized, especially for the cervical and
thoracic spine.?! In the past years, it was suggested that
hemi-laminectomy or laminotomy with laminoplasty
might reduce this complication; results are, however,
still controversial.>!"*2331 In our case, the need for
an emergency treatment, combined to the difficulty in
“dominating” intraoperative bleeding, led us to “adopt”
cervicothoracic “complete” laminectomy, excluding other
treatment modalities. Timing of surgery was reported
only for two cases.["?”] We recommend going into surgery
as soon as possible, though - of course - it is not always
possible to guarantee optimal recovery (e.g., in case of
“outdated,” established paraplegia). Neurophysiological
monitoring (reported only in two of the analyzed cases®)
may be extremely useful in case of nonemergency surgery;
further studies are, however, needed to confirm this
potentially beneficial role. Only one patient experienced
a complication requiring reintervention (new epidural
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hemorrhage) in the early postoperative setting; in this
case, excision had been incomplete due to intraoperative
bleeding and partial ventral extension of the lesion.!®!
Postoperative outcomes, however, were globally good with
an NG score of 0 in 6 cases (54.5%) and 1 in 3 cases
(27.3%) (this piece of information was not fully available
in two cases). Effective and well tolerated, surgery may,
therefore, be considered as the gold standard for the
treatment of this disease even in children.

CONCLUSION

Spinal epidural cavernomas are uncommon lesions. Diagnosis
is rarely made in childhood, and it is important to rule them
out even in case of chronic or subacute onset of spinal pain.
Surgical excision is the gold standard of treatment.
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