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BACKGROUND The diagnosis and management of acinic cell carcinoma (ACC) is often challenging given its similarity to benign tumors, high
incidences of late recurrence and distant metastasis, and tendency to be resistant to systemic chemotherapy. A primary parotid ACC resulting in an

intradural extramedullary mass has not been reported.

OBSERVATIONS The authors describe such a case that presented as a progressive cervical myelopathy 29 years after initial diagnosis. The tumor,
located at the C2-C3 level, infiltrated the dura and contained both extradural and intradural components. This occurred 18 months after the incomplete

resection of an extradural metastasis at the same location.

LESSONS Although intracranial and extradural metastases of various primary malignancies are well reported, secondary spinal intradural malignancies
are rare. As a result, there are no established guidelines for the surgical management of intradural extramedullary metastases and prognosis may be
difficult to establish. In this case, treatment options were limited because systemic therapy options had been exhausted and repeated radiation to the area
was not recommended. We report on this case to highlight the clinical course of a rare local recurrence after spinal metastasis leading to an intradural
extramedullary tumor and to show that surgical intervention can lead to improvement of neurological symptoms.

https://thejns.org/doi/abs/10.3171/CASE21591
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Parotid acinic cell carcinoma (ACC) is a rare malignancy of the sali-
vary glands that comprises 6%-8% of all salivary gland neoplasms. It
has a high rate of metastasis and significant tendency for local and
late (>30 years) recurrence.” The distant spread of salivary gland
ACCs occurs in approximately 12% of patients and is associated with
poor survival rates." The 2 most common metastatic sites of parotid
ACCs are lungs and bones, whereas metastases to the cavermnous
sinus, spine, sternum, orbit, liver, and skin have also been reported."

The significant morbidity associated with spinal cord compression
secondary to cancer is well documented.*® However, in almost all cases
of spinal cord compression from malignant metastasis, the tumor is
located in the epidural space.*® It is rare to observe an intradural

extramedullary (IDEM) metastatic neoplasm and only a handful of such
cases have been reported.®'? These cases describe primary malignan-
cies from the breast, kidneys, adrenal glands, esophagus, and lungs.>"
There is not only a lack of guidance toward the surgical management of
such cases, but also challenges around diagnosis given low pretest like-
lihood. We aim to advance our understanding of IDEM malignancies by
presenting the first report of a primary parotid ACC resulting in a symp-
tomatic IDEM mass. Although surgical intervention may not be indicated
in advanced widespread malignancy, the severely limited treatment
options in this case (no further systemic chemotherapy available and no
possible repeat radiation to the area), as well as the indolent nature of
the primary malignancy, prompted surgical consideration.

ABBREVIATIONS ACC = acinic cell carcinoma; IDEM = intradural extramedullary; MRI = magnetic resonance imaging.
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Illustrative Case

History

A 79-year-old male with a complicated 29-year history of wide-
spread metastatic parotid ACC presented to the emergency depart-
ment complaining of a 10-day history of numbness in both hands,
worsening dexterity, and deterioration of balance to the point where
he was unable to stand independently, symptoms consistent with
progressive cervical myelopathy.

The patient was originally diagnosed with left parotid acinar cell
carcinoma in 1992 that was treated with total surgical resection,
neck dissection, and postoperative radiotherapy and chemotherapy.
He remained asymptomatic until local recurrence in 1998 that was
treated with further radiation and chemotherapy. Multiple sites of
metastases (spine, lung, cerebellum) were identified over the years
through regular oncology visits. Because there was no compression
and no neurological symptoms, the patient declined surgery and
opted for radiation therapy to his cervical and thoracic spine with
palliative intent. The systemic disease was managed for decades
with radiation and chemotherapy alone.

The patient remained clinically and radiographically stable until
2019 when he presented with a painful lump on his back at the T6
level that on magnetic resonance imaging (MRI) revealed an epidu-
ral mass touching the spinal cord. Routine monitoring with the
patient’s oncologist later revealed disease progression causing a
pathologic fracture at the C2 level (Fig. 1). After several months of
conservative management, the patient’s worsening mechanical neck
pain led to surgical intervention via occipitocervical fusion.

A C2-C3 laminectomy with spinal cord decompression and occiput-
C6 instrument fusion was performed (Fig. 1E) along with debulking

of the tumor. Intraoperatively, the tumor was noted to be entirely
extradural and extended from C1 to C3; a specimen was later con-
firmed histologically to be metastatic parotid ACC. There were no
intraoperative complications, specifically dural tear. The patient was
discharged with no neurological deficits, mobilizing well, and without
neck pain. No postoperative MRI was done because of clinical im-
provement and would not have altered management as further
radiotherapy was not an option due to having previously received
maximal radiation to this area.

Twenty months after his cervical surgery and receiving 2 cycles of
chemotherapy during this period, the patient presented to the emer-
gency department with a 10-day history of rapidly worsening cervical
myelopathy and was evaluated by the spine surgical service.

Investigations

An MRI performed showed cord compression caused by an
advancing tumor in the upper cervical region (Fig. 2A and B). An
intradural component was not initially suspected but the lack of a
curtain sign (caused by the displacement of the posterior longitudi-
nal ligament) (Fig. 2B) prompted suspicion that the tumor was not
solely extradural."'® On further review of the gadolinium-enhanced
T1-weighted MRI, an intradural component was strongly suspected
and preoperative planning was altered accordingly.

Surgical Procedure

Because the patient had good functional status prior to the onset
of rapidly progressive myelopathy, slowly advancing systemic dis-
ease, and no further radiation therapy was possible to the area, he
was offered a surgical decompression.

FIG. 1. A: Sagittal T1-weighted MRI with intravenous gadolinium contrast of the cervical spine showing an
extradural tumor at the C2—C3 level, prior to any surgical management. B: Axial view of panel A at the C2
level showing compression of the spinal cord. C: Sagittal computed tomography (CT) of the cervical spine
showing pathologic fracture of C2, prior to any surgical management. D: Axial view of panel C at the C2 level.
E: Lateral radiograph of the cervical spine post-tumor debulking and instrument fusion from occiput-C6.
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FIG. 2. A: Sagittal T1-weighted MRI with intravenous gadolinium of an
intradural extramedullary tumor at the C2-C3 level 18 months after
incomplete resection of an extradural metastasis of parotid acinic cell
carcinoma. Arrow indicates the interface between extradural and intra-
dural components of the tumor. B: Axial view of panel A at the C3
level showing an intradural extramedullary tumor compressing the spi-
nal cord causing myelopathic symptoms. Arrow indicates the lack of a
curtain sign, which would be present in an extradural mass. C: Intrao-
perative picture of a midline posterior durotomy at the cervical level
demonstrating an intradural extramedullary tumor.

The goal of the procedure was to restore neurological function
through intradural tumor debulking and dura repair and to replace
the failing occiput-C6 fusion hardware. A C1 laminectomy was per-
formed to expose normal dura and an epidural plane was devel-
oped through the scar down to the C4 level. An intraoperative
ultrasound confirmed the tumor was partly intradural. The extradural
portion of the tumor was first debulked posterolaterally. Using the
intraoperative microscope, a midline durotomy was then made and
the tumor was exposed (Fig. 2). After some debulking, it was
apparent that the C3 metastasis had an intradural extension
through the C3 nerve root sleeve. Through microsurgical arachnoid
dissection, a plane was identified between the cord and the tumor.
The C3 dorsal nerve root was infiltrated with tumor so it was cut
intradurally. After excision of the tumor, the cord was decom-
pressed, pulsating well, and the tumor entry zone at the nerve root
was exposed intradurally. The nerve root exit zone was closed from
inside the dura with a running suture and an on lay patch. After irri-
gation, the dura was closed with a running suture in a watertight
fashion. The occipital plate, rods, and set screws were replaced
after repositioning the patient for good alignment.

Postoperative Course

Postoperatively, the patient did well and had 5/5 motor strength
in all extremities although some lingering proprioceptive deficiencies
affected mobility. The patient reported some decrease in hand
numbness and was able to mobilize with a 2-wheel walker. He was
then transferred to a rehabilitation facility for safe discharge home

at a later date. The intraoperative specimen sent for analysis was
confirmed to be primary ACC malignant metastasis as suspected.

Discussion

IDEM spinal metastases from non-central nervous system primary
malignancies are extremely rare and published case reports describe
these cases to present as myelopathy, radiculopathy, conus, herni-
ated disc, transverse myelitis, or cauda equina syndrome.®='3"® This
often occurs late in the disease course and presentations may be
subtle; magnetic resonance imaging with postcontrast gadolinium T1-
weighted sequencing has been shown to be helpful in detecting
IDEM metastases in patients with unexplained neurological symptoms
who have an oncological history.'*''" Palliative surgical manage-
ment is sometimes warranted in IDEM tumors for symptomatic relief
and preservation of neurological function.>®™ The surgical decision
is often impacted by the aggressivity of the primary malignancy and
overall prognosis.

Observations

In this patient, the incomplete resection of an extradural meta-
static parotid ACC resulted in a symptomatic local recurrence with
intradural extension 18 months later. Initially suspected on T1-
weighted MRI with gadolinium, this was corroborated by an intrao-
perative ultrasound and the invasion of the C3 nerve root sleeve
seen intraoperatively. To the best of our knowledge, there is only 1
previously published case of an IDEM metastasis involving an
extradural or bony component suggestive of direct invasion.™

The patient's age-appropriate baseline functional status guided
the decision to offer surgical intervention despite an unclear progno-
sis and severely limited postoperative treatment options. After exci-
sion of the intradural components and debulking of the extradural
components, there was recovery of neurological function.

Lessons

Metastasis to the vertebral column occurs in 3%-5% of all ma-
lignancies and only 6% of these vertebral metastases have an intra-
dural component.""™® The current understanding of IDEM metastasis
generally revolves around one or a combination of the 5 following
mechanisms: (1) hematogenous seeding of malignant cells via the
arterial system; (2) hematogenous seeding via Batson venous plexus;
(3) local invasion of the dura; (4) drop metastasis or leptomeningeal
spread via the subarachnoid space; and (5) spread from the perineural
lymphatics." It is thought that the most common mechanism is from
leptomeningeal spread, because >50% of intracranial malignant
tumors result in detectable neoplastic cells in the cerebrospinal
fluid."""'® Although there was coexisting intracranial disease in the cer-
ebellum of this patient, this was likely not the mechanism responsible
for the IDEM tumor observed. We believe that it was rather a direct
dural infiltration from a previously treated C3 bony metastasis. The
direct invasion through the C3 nerve root sleeve seen intraoperatively
supports this. There is also the possibility of existing but undetected
intradural components during the initial cervical surgery. However, dur-
ing the initial operation, the dura was visualized to be intact and there
was clear epidural compression correlating with the preoperative imag-
ing (Fig. 1). As such, we do not believe that there was any intradural
tumor at this time.

The surgical decision was guided largely by the patient's base-
line function. Previous literature reports that the 6-week postopera-
tive health-related quality of life is not significantly impacted by the
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long-term outcomes of metastatic spine disease and that baseline
functional status should take priority in the surgical decision-making
process.”® The management of IDEM parotid ACC metastasis is
further complicated by the lack of consensus regarding the role and
efficacy of radiation and chemotherapy.” In this case, systemic
therapy options had been exhausted and repeat radiation to the
area was not recommended.

Many parotid ACCs are considered chemotherapy resistant
given its slow metabolism.? The tendency of even low-grade malig-
nancies to metastasize and high incidence of occult disease also
contribute to the challenging nature of managing parotid ACCs."
Despite an encouraging 5-year 91% and 10-year 88% survival rate
for primary parotid ACCs, distant spread occurs in 12% of patients
and is associated with poor survival and prognosis.”? Other poor
prognostic factors include high-grade histology, frequent mitoses,
regional or distant metastasis upon presentation, age >30 years,
neural invasion, incomplete excision, male gender, and pleomor-
phism, many of which apply to this presented case.? Even if the
disease is stable and other metastatic lesions are not detected after
total ACC IDEM tumor resection, long-term follow-up is crucial given
the high likelihood of recurrence and latent or late metastasis, all
seen in the clinical course of our patient.'

In conclusion, there is very limited literature of metastatic malig-
nancies resulting in IDEM neoplasms and no previously published
reports of such pathology involving metastatic parotid ACC. This
limits our understanding of the diagnosis and management of sec-
ondary IDEM malignancies. We aim to advance this knowledge by
reporting a case in which the initial incomplete resection of a bony
metastasis of a primary parotid ACC at the C3 level resulted in
local disease progression and infiltration of the dura 18 months
later. Although follow-up is limited, after undergoing microsurgical
resection of the intradural tumor, the patient reported restoration of
strength, coordination, and balance.
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