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Case Report

Pure lumbar foraminal cavernous malformation in a patient with
Cowden syndrome—a case report
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Background: Spinal cavernous malformations (CMs) are slow flow venous vascular malformations which
can occur in vertebral body, epidural space or intramedullary. Only 7 cases were described confined in
foraminal space. Cowden syndrome (CS) is an autosomal dominant genodermatosis that may present and
develop vascular malformations, which include CM. They were found intracranial, and rarely visceral. No
association with spinal CM and CS has been reported to date.

Case Description: A 46-year-old patient with CS came to our attention with a L5 radiculopathy
secondary to a slow-growing intra-foraminal mass lesion, with bony scalloping. The lesion mimicked a
schwannoma at radiological imaging and intraoperative findings. En bloc resection with root sacrifice was
performed. No excessive bleeding was observed. After surgical resection, anatomical pathology demonstrated
a CM. Postoperative review of neuroimaging revealed features compatible with chronic resolved peripheral
haemorrage. The patient had no intra- or post-operative complications, and an immediate relief of symptoms
was observed. The follow-up spinal magnetic resonance imaging (MRI) obtained 3 months after surgery,
demonstrated the total removal of the lesion.

Conclusions: CMs can be confined to foraminal space and associated with CS. They may mimic
peripheral nerve sheath tumors. Diagnosis may be challenging. No pathognomonic imaging features were

found. Complete resection with root sacrifice seems to be a safe and efficient technique.
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Introduction sinusoidal channels without interposed neural tissue (1).

Cavernous malformations (CMs), previously called The origin of these lesions is still unknown. Harrison et 4.

cavernous hemangiomas, cavernous angiomas or postulated that primordial vessels may lose their capacity to
)

cavernomas, are well circumscribed non-neoplastic slow differentiate, resulting in a CM (2).

flow venous vascular malformations, found in the central
nervous system (CNS) and throughout the body. They
are histologically composed of abnormal, dilated vascular

They rarely occur in spine, accounting for 5-12% of
all spinal vascular lesions (3). Spinal CMs can develop
from the intervertebral stroma, so called vertebral
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hemangioma, or may be epidural, intradural extramedullary
or intramedullary. The majority of spinal CMs are confined
to the vertebral bodies with or without epidural space
extension, while pure epidural location is uncommon,
comprising ~1-2% of spinal hemangiomas (4). The
intramedullary CMs are about 3% (5), while the intradural
extramedullary CMs are rarely seen, usually at level of the
conus medullaris and cauda equina (6).

Despite all these malformations being histologically
identical (2), vertebral and extradural lesions display rich
vascularity, in contrast to intradural CMs (7), which are less
vascularized.

However, all locations may cause neurological deficit
through either haemorrhage and/or mass effect.

The pure (intradural-extramedullary) foraminal CMs
are extremely rare and, to the best of our knowledge,
only 7 cases have been reported. Among them, 5 were in
the lumbar spine. These lesions represent a challenge to
radiologists who may misdiagnose them as nerve sheath
tumors. Establishing a correct diagnosis may help to provide
proper treatment avoiding maneuvers that favor bleeding.

We present a case of a pure foraminal CM originating
from the L5 nerve root, presenting in a 46-year-old
female, with low back pain and right lower extremity
radiculopathy, in the context of the Cowden syndrome (CS).
CS is an autosomal dominant multisystem disorder with a
predisposition for the development of benign hamartomas
and a spectrum of malignancies. Vascular malformations
also are not uncommon (8). We present the following case
in accordance with the CARE reporting checklist (available
at https://jss.amegroups.com/article/view/10.21037/jss-22-
21/rc).

Case presentation

A 46-year-old female with CS presented with a history
of intermittent radicular pain in the right L5 nerve root
distribution. The pain was described as paroxysmal tingling
and burning sensation. Magnetic resonance imaging
(MRYI) of the spine showed an intra-foraminal lesion which
measured 15x15 mm in axial slides at L5-S1 level, following
the L5 nerve root through the foramen on the right side.
The lesion had hypointense signal on T'1-weighted images
(T1-WI), hypersignal on T2-weighted images (1T2-WI)
and demonstrated low-contrast enhancement. No intra
or peri-lesion haemorrage had been described, nor CM
suspected. No T1-WT fat-saturation or T2-WI gradient-
echo (T2*GRE) imaging was completed. Considering

© Journal of Spine Surgery. All rights reserved.

391

the localization of lesion and the imaging appearance, a
provisional diagnosis of spinal schwannomas was suggested.

Based on episodic symptoms and in the absence of
neurological deficit, after discussion with the patient, we
decided to repeat MRI at 6 months. Subsequently the
patient postponed the follow-up visit and MRI.

She returned to our attention 4 years later with severe
and persistent radicular pain with nocturnal awakenings
not relieved by analgesics. No focal neurological deficit was
identified on physical examination, as in the first assessment.
The new conventional MRI (T'1-gadolinium, T2-WT)
found an increase lesion volume (17x20 mm), but not other
new features were described (Figure I). Scalloping of the
posterior surfaces of the vertebral bodies and enlargement
of intervertebral foramen was present on CT (Figure 2).
Elective surgery was scheduled.

The patient underwent right L5 hemilaminectomy with
partial L5-S1 facectomy and Y-shaped dural incision. The
entire L5 root was resected, and lesion totally removed.

No precautions had been taken for approach. The
lesion was intra-extradural (small component intradural),
with extension along the nerve sheath. It presented firm
consistency. The root was completely infiltrated by the
lesion, mimicking a neurogenic tumor. Complete removal
of the tumor tissue was not achievable without the sacrifice
of the root. No bleeding was observed during the en-bloc
resection.

Histological examination revealed a CM. The lesion was
characterized by the presence of multiple vascular channels
of varying size, lined by thick collagenous walls with
adhesion to some nerve fibers (Figure 3).

The patient made an excellent recovery with pain
improvement without postoperative complications. No
post-operative neurological deficit was identified. The
follow-up spinal MRI obtained 3 months after surgery
demonstrated the total removal of the lesion (Figure 4).

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
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

We present a case of a spinal CM in the context of CS,
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Figure 1 Preoperative MRI. Upper left: sagittal T1-WI images showing a lesion with isointensity signal (arrow). Upper right: sagittal T2-
WI MRI scans demonstrating a hyperintense signal of the lesion (arrow). Lower left and lower right: T1-WI contrast-enhanced axial and
T1-WI contrast-enhanced sagittal imaging demonstrating an intervertebral foramina mass at L5-S1 with homogenous enhancement (arrows).

MRI, magnetic resonance imaging; T1-WI, T'1-weighted images; T2-WI, T2-weighted images.

Enlargement of
intervertebral foramen

\B‘ y

Figure 2 Preoperative axial computed tomographic image
demonstrating evidence of an isodense soft-tissue into intervertebral
foramen (asterisk) with enlarged right neural foramen (arrow)
related to an expansile mass. Comparison between the two foramina
(blue lines).
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Figure 3 Histopathological aspect (hematoxylin, phloxine,
saffron staining; scale bar: 2 mm): the lesion is a CM consisting
of clustered multiple vascular channels of varying size. Vascular
channels are lined by thick collagenous walls without intervening
nervous tissue, elastic fibers, and smooth muscle cells. The vascular
lesion adheres to some nerve fibers and clusters of ganglion cells
(asterisk). CM, cavernous malformation.
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Figure 4 Post-operative MRI. (A) T1-WI contrast-enhanced axial and (B) T1-WI contrast-enhanced sagittal imaging showing the complete

removal of the lesion without any residue. MRI, magnetic resonance imaging; T1-WI, T1-weighted images.

Table 1 Characteristics of the 7 patients with pure foraminal CM

Case No. Age (years)/sex Symptom and sign Treatment Histological record Recurrence
1 73/female Low back pain + radiculopathy Total resection Cavernous angiomas No
2 19/female Radiculopathy Total resection Cavernous angiomas No
3 34/female Low back pain Total resection Cavernous angiomas No
4 36/male Deficit triceps Total resection Cavernous angiomas No
5 52/female D3 dysesthesie nocturnal pain Total resection Cavernous angiomas No
6 48/male Leg pain Total resection Cavernous angiomas No
7 62/male Low back pain + radiculopathy Total resection Cavernous angiomas with No

capillary angioma

1, Oliveira; 2, Slavotinek; 3, Santoro; 4, Carlier; 5, D’Andrea; 6, Zhang; 7, Zhong. CM, cavernous malformation.

a rare autosomal dominant disease characterized by
hamartomas which can involve any organ with a potential
of malignant transformation (8). In literature association
between vascular anomalies and CS has been described, but
only 7 cases of intracranial CM associated with CS were
identified (9). We are not aware of other cases of spinal CM
in patients with CS.

Several cases of dorsal epidural spinal CMs with
foraminal extension were reported (10,11). Conversely the
pure intra-foraminal CM without epidural extension is
extremely rare. A total of 7 cases were described in literature
(4,10,12-16) with the first presented in 2000 by Carlier (12).
We summarized these reports in Tuble 1.

Among these, five were found in lumbar spine, one
in cervical and the last one in dorsal segment. Clinical
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presentation of the series was typically with local pain, with
or without radiculopathy, progressive loss of strength and
sensory disturbance (4,10,12-16). Symptoms were slowly
progressive, however sudden onset were reported and may
be attributed to haemorrhage or venous thrombosis with
consequent enlargement of lesion (17).

The MRI features are summarized in Table 2. Variability
from classic brain CM imaging were observed.

Typically, T2-weighted sequences portray brain CMs as
areas of mixed signal intensity, with a central complicated
core and a peripheral rim of decreased signal intensity
(18,19). This characteristic was not found in epidural
lesions (20).

Homogenous enhancement was observed in spinal
CMs (21), in contrast to brain CMs which generally is
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Table 2 Preoperative spinal MRI features of patients with pure foraminal CM

Case No. Spinal level T1-weighted T2-weighted Enhancement Dilated foramen Bony erosion Form
1 L1-L2 Isointense Hyperintense Homogeneous No No Oval
enhancement
2 L4-L5 Intermediate Hyperintense Mild enhancement No No Fusiform
3 L3-L4 Unavailable Unavailable Unavailable No No Oval
4 Ce6-C7 Heterogenous and Hyperintense Homogeneous Yes No Oval
isointense
5 D3-D4 Hypo-isointense Heterogenous Homogeneous No No Oval
hyperintense
6 L4-L5 Isointense Hyperintense Homogeneous No No Oval
7 L4-L5 Isointense Slight hyperintense Homogeneous No No Fusiform

1, Oliveira; 2, Slavotinek; 3, Santoro; 4, Carlier; 5, D’Andrea; 6, Zhang; 7, Zhong. MRI, magnetic resonance imaging; CM, cavernous

malformation.

not seen or really variable (22).

Schwannomas are lesions frequently cystic with mixed
intensity on T1 and T2-weighted images. Enhancement
upon contrast application is variable from intense and
homogeneous in some lesions to heterogeneous in larger
schwannomas with cystic degeneration (23).

In our case, the initial diagnostic hypothesis was in favor
of nerve sheath tumor (24,25). Light mixed signal intensity
on T2-WI was seen, but not clear “popcorn” appearance.
The thin hypointense rim on T2-weighted imaging,
could be compatible with chronic resolved hemorrhage or
hemosiderin surrounding the lesion, but also with epidural
fat or necrosis. Unfortunately, no specific susceptibility-
weighted technique was done to confirm. Homogenous
light contrast enhancement was observed.

Considering vascular malformation in differential
diagnosis of epidural and/or foraminal lesion is important
to avoid intraoperative bleeding (7,22). Internal debulking
and piecemeal removal of the tumor to allow mobilization of
lesion, possible in the case of schwannomas, are not advisable
for CM. Indeed, the attempt to dissect the carrier root and
a piecemeal resection technique could result in bleeding
that makes the procedure more difficult with an increased
risk of damage to nearby structures. En bloc resection is
recommended, even for foraminal lesion invading functional
root, as described by Butenschoen et /. (26). No severe
long-term deficit was observed.

In our case, the CM was in lumbar spine, according to
the most common location reported previously. Although
it infiltrated a functional nerve root (L5), no postoperative
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deficit was observed after nerve sacrificed. Probably the
function of the root was lost over time with the slow growth
of the CM, and it was associated with a compensation
mechanism by the other roots.

At the histological examination, clusters of ganglion
cells were identified within the lesion, suggesting that the
vascular malformation probably originated from peri-
radicular vessels.

Follow-up MRI showed no relapse.

Conclusions

CS can be associated with spinal CM. Our case suggests
considering CM in the differential diagnosis of pure
foraminal lesions. En bloc resection with root sacrifice for
foraminal CM seems to be achievable without postoperative

deficit.
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