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Case Report

A case report of lobular intradural extramedullary capillary
hemangioma in a 14-year-old patient: resection and reconstruction
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Background: Intradural, extramedullary capillary hemangiomas of the cauda equina are exceedingly rare
malformations arising from the endothelial cells of the nervous system vasculature. Roughly 20 cases have been
reported in the literature, with the youngest and only pediatric case being in a 17-year-old patient. We report the
youngest case of intradural extramedullary capillary hemangioma of the cauda equina in a 14-year-old patient.
Case Description: A 14-year-old female presented with two-month history of low back pain with bilateral
leg pain and numbness. Magnetic resonance imaging (MRI) revealed an L2 well-defined homogenous
contrast-enhancing intradural, extramedullary mass causing severe spinal canal stenosis. Patient underwent
laminoplasty for resection of an intradural tumor. Intraoperative hemostasis was readily achieved via early
identification and coagulation of the predominate feeding vessel. Postoperatively, the patient awoke with no
deficits and resolved leg pain. A 3-month postoperative MRI revealed no tumor recurrence and fully healed
lamina.

Conclusions: Given the benign nature, the operative goal is complete excision of the tumor without
damage to surrounding neural structures. Postoperatively the goal is relief of pain and improvement in
neurologic function. To our knowledge we report the first case in which laminoplasty is utilized for the
treatment of this pathology in a pediatric patient. Evidence for laminoplasty in this patient population is
sparse and future studies are still needed. In any case, reconstruction of the surgical site in a manner that

returns the patient’s normal anatomy should be strongly considered especially in younger patients.
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Introduction have been previously reported in the literature, with the
sole pediatric case being in a 17-year-old patient (1-4). Here
we report a case of an intradural, extramedullary capillary
hemangioma of the cauda equina in a 14-year-old patient. We
endothelial cells of the nervous system vasculature (1). These present this article in accordance with the CARE reporting
are benign tumors owing their pathologic propensity to mass checklist (available at https://jss.amegroups.com/article/
effect leading to pain and neurologic deficits. Only 20 cases view/10.21037/jss-23-113/rc).

Intradural extramedullary capillary hemangiomas of the cauda
equina are exceedingly rare malformations arising from the
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Case presentation
Preoperative presentation

A 14-year-old female with no known chronic medical
problems presented with a two-month history of worsening
low back pain and bilateral leg pain into the entirety of
her feet. She also noted slight weakness of her lower
extremities that excluded her from prior athletic activities.
She reported no bowel or bladder incontinence. Physical
examination revealed decreased sensation to her bilateral
lower extremities to soft touch and painful stimulation,
throughout the entirety of her lower extremity sensory
dermatomes being more pronounced on her right side.
Objectively, her strength was normal 5/5 in all muscle
groups. She had diminished but present patellar and achilles
reflexes.

Magnetic resonance imaging (MRI) revealed a well-
defined homogenous gadolinium-enhancing intradural,
extramedullary mass centered at L2 causing severe spinal
canal stenosis and posterior displacement of the spinal nerve
roots. There was also a T2 flow void, indicating vascularity
of the lesion (Figure I).

Operative technique

The patient underwent L.1-2 laminoplasty for resection of
intradural tumor. Bilateral troughs were drilled along the
lamina of L1 and L2 and the L1 and L2 lamina/spinous
process complex was removed in one piece. The dura
was opened along the midline and a classically described
mud-brown/purplish mass was visualized arising from a
single, thickened nerve root (Figure 2). There was also a

Highlight box

Key findings
* Prompt recognition and treatment of intradural hemangiomas is
recommended due to the risk of hemorrhage.

What is known and what is new?
¢ Intradural hemangiomas are benign, potentially curable tumors.
* Pediatric cases are extremely rare.

What is the implication, and what should change now?

* Laminoplasty allows for reconstruction of the spinal column and
return of normal anatomy/function.

* Anatomic normalization is a special consideration for pediatric
patients.
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feeding vessel that was identified and coagulated during the
dissection. Intraoperative electrophysiological monitoring
was employed. The entering and exiting roots from the
mass were stimulated up to 1.5 mA with only a very weak
anal sphincter response. Surrounding nerve roots were
stimulated briskly at 0.5 mA. The decision was made to
amputate this nerve root above and below the tumor in
order to remove the mass en bloc. After careful arachnoid
dissection, the tumor was removed in one piece (Figure 3).
In general, hemostasis was not difficult to achieve despite
the vascular nature of the lesion, most likely due to the
coagulation of the feeding vessel prior. The nerve roots
were completely decompressed after removal and the dura
was closed primarily with Prolene suture (Figure 4). The
L1 and L2 lamina were fixated in their original position
with cranial mini plates and screws and the supraspinous
ligament was reapproximated with 0 vicryl suture.

Postoperative follow-up

Postoperatively, the patient awoke with no deficits and
resolved leg pain. A 3-month postoperative MRI revealed
no tumor recurrence and fully healed lamina (Figure 5). She
was cleared to resume competitive sports.

Case pathology

On lower magnification, sections demonstrate a cellular
proliferation of small cells forming small vascular structures
with scattered larger vessels and areas of peri-vascular
edema as well as scattered areas of erythrocytes. On higher
magnification, the neoplasm is composed of a cellular
proliferation of round to spindled cells with minimal
pleomorphism with no significant mitoses or apoptotic
bodies seen. Further staining demonstrated strong CD34
positivity (Figure 6). All these findings are consistent with
capillary hemangioma.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
for publication of this case report and accompanying images
was unable to be obtained from the patient or guardians
after all possible attempts were made on several occasions.
The patient information provided in this report is written to
ensure anonymity. Likewise, the accompanying visuals, such
as MRI scans, pathology slides, and close up intraoperative
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Figure 1 Preoperative magnetic resonance imaging. A well-circumscribed lesion that is isointense on T'1 (A,D), T2 hyperintense (C,F), and

homogenously enhancing on T'1 post contrast (B,E) intradural, extramedullary lesion centered at L2 with severe spinal canal stenosis and

compression of the cauda equina. There is also T2 flow void indicating vascularity of the lesion.

photos, are devoid of any identifying characteristics.

Discussion

Only 21 cases of intradural extramedullary capillary
hemangiomas of the cauda equina have been reported,
including our own (1). When considering the entire spine,
approximately 40 total cases of these tumors have been
reported (2,3). Additionally, our case is just the second
pediatric instance to be described. Although the natural
history of these lesions is largely unknown due to rarity,
early diagnosis and treatment upon recognition has been
recommended due to risk of hemorrhage leading to
neurological decline (3-5).

© Journal of Spine Surgery. All rights reserved.

Capillary hemangiomas are typically described on MRI
as isointense on T'1-weighted images, hyperintense on 12-
weighted images, and homogenously enhancing on post-
contrast imaging, similar to our case. When occurring
in the central nervous system (CNS), these tumors are
usually well defined intradural extramedullary lesions (6).
The differential diagnosis for masses with these
radiographic characteristics includes meningiomas most
commonly, as well as capillary hemangiomas, metastatic
lesions, lymphomas, paragangliomas, and ependymomas.
Other vascular pathologies should also be included
in the differential such as cavernous hemangiomas,
hemangioblastomas, and angiomyolipoas (3,6).

Patients typically present with symptoms of other
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Figure 2 Intraoperative images. (A) Inferior aspect of tumor with nerve roots draped over tumor and thickened nerve root exiting tumor; (B)

superior aspect of tumor with nerve root entering tumor; (C) middle aspect of tumor surrounded by nerve roots; (D) dissected tumor being

removed.
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Figure 3 Gross pathology. A 2-cm tumor specimen with entering and exiting nerve root. (A) Dorsal aspect of the tumor; (B) ventral aspect

of the tumor.

compressive lesions, including back pain, lower limb pain
and numbness, lower limb weakness, and paresthesias
that are typically progressive over time (1,4-8), however,
there have been reports of acute onset of symptoms due to
bleeding of a capillary hemangioma (3). The most common
age range for patients is between 40 and 60 years (7). Due

© Journal of Spine Surgery. All rights reserved.

to the risk of rupturing that could cause acute neurologic
decline, total resection, if possible, is treatment of choice
(1,4-8). Total resection also decreases the likelihood of
recurrence necessitating further surgery. At this time there
is no role for radiation.

This entity has never previously been described in a
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Figure 4 Intraoperative imaging post-resection. (A) Decompressed

cauda equina; (B) watertight dural closure with Prolene suture.

patient as young as fourteen. Prompt recognition and
complete surgical excision allowed for complete recovery
and return to all activities with no need for further
interventions in our patient. The only other described
pediatric patient with this entity was a 17-year-old male
who presented similarly without objective weakness but
with leg pain and a similar appearing MRI. Total excision
allowed for a complete neurologic recovery in this patient
as well; however, a laminoplasty was not performed (8).

The use of laminoplasty is of particular interest as it
allows for reconstruction of the posterior spinal elements
and return of normal anatomy. Additionally, such as in our
case, the end result is complete regrowth of the bony lamina
and healing of the soft tissues, practically returning the
patient to her preoperative state without the tumor. In our
review only one other case applied this technique to an adult
patient (9). Further in the pediatric population, laminoplasty
was found to be associated with decreased rate of progressive

—

Figure 5 Postoperative magnetic resonance imaging at 3 months. (A) T2 sagittal without contrast demonstrates no residual tumor with

metal artifact seen due to laminoplasty repair screws; (B) axial T2 without contrast demonstrates decompressed nerves with no residual

tumor.
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Figure 6 Microscopic pathology. (A) The neoplasm is composed of cellular proliferation of round to spindle cells with minimal
pleomorphism with no significant mitoses or apoptotic bodies seen (hematoxylin and eosin staining, 200x magnification); (B) an
immunohistochemical stain for CD34 demonstrates strong positivity, highlighting the vascular spaces and the background proliferating cell
population (CD34, 100x magnification).

spinal deformity requiring surgical correction (10). Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
Conclusions to the accuracy or ir}tegrity of any part of the work are

appropriately investigated and resolved. All procedures
The youngest case of intradural extramedullary capillary
hemangioma of the cauda equina is reported. Given the

benign nature, the operative goal is complete excision of the

performed in this study were in accordance with the ethical
standards of the institutional and/or national research
committee(s) and with the Helsinki Declaration (as revised
tumor without damage to neural structures. Postoperatively in 2013). Written informed consent for publication of this
the goal is relief of pain and improvement in neurologic case report and accompanying images was unable to be
function. Reconstruction of the surgical site in a manner
that returns the patient’s normal anatomy should be

considered especially in younger patients.
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