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Abstract: Intramedullary spinal cord metastasis (ISCM) is an infrequent lesion of systemic malignant tumors, and
the most common primary sources of ISCM are lung and breast cancers, as well as melanoma and lymphoma. Pa-
tients with ISCM usually accompany with rapidly progressive neurological compromise and the prognosis of ISCM is
poor. We present a case of a 40-year-old male with a history of parotid gland carcinoma ex pleomorphic adenoma
(CXPA) who had undergone surgical excision and chemotherapy presented with progressive paralysis and hypotonia
of the bilateral upper and lower extremities. Magnetic resonance imaging (MRI) revealed two intramedullary metas-
tases at the C5 and T6 level, respectively. The patient underwent surgical resection after intramedullary spinal cord
metastasis was diagnosed and survived 8 months without any systemic progression and with partially neurological
improvement following surgery. The aim of this study was to present the clinical features, diagnosis, and treatment
of a patient with ISCM resulting from parotid gland CXPA. The present case highlighted the importance of early di-
agnosis and surgery when ISCM is suspected. Clinicians should choose the optimum management considering the
patient’s individual condition when ISCM is suspected.
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Introduction

Intramedullary spinal cord metastasis (ISCM) is
an extremely rare lesion of systemic malignant
tumors, comprising less than 1% of all spinal
tumors. The most common primary sources of
ISCM are lung and breast cancers, as well as
melanoma and lymphoma [1, 2].

Carcinoma ex pleomorphic adenoma (CXPA) is
an uncommon tumor that arises in or from
pleomorphic adenoma (PA). Parotid gland CXPA
accounts for about 3.6% of all salivary gland
neoplasms and 11.6% of all salivary gland
malignancies, which is typically associated with
frequent metastasis and significant mortality
[3-5].

A retrospective review suggestsd that ISCM had
an adverse prognosis, and many patients with
ISCM were along with rapidly progressive neu-
rological compromise. Once the first symptom
appeared, the mortality rate within 3-4 months
was 80% [6, 7]. With the development of imag-
ing, early diagnosis is possible via gadolinium-
enhanced magnetic resonance imaging (MRI),
and surgical resection can partially improve the
prognosis and neurological deficits of patients
with ISCM. In fact, the overall median survival
can increase up to 6 months for patients treat-
ed with surgery [8]. For patients treated with
radiotherapy, there was no significant survival
benefit and only about 50% showed improve-
ment of neurological deficits reported in the lit-
erature, emphasizing the importance of early
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Figure 1. Primary tumor of parotid gland. Enhanced
computed tomography (CT) of the neck demon-
strates a 2.0 cm*2.0 cm mass (arrow), thought to be
a mixed tumor of left parotid gland.

diagnosis and surgery when ISCM is suspected
[1, 9, 10].

In this case, we present a patient with ISCM
resulting from parotid gland CXPA, which was
detected by gadolinium-enhanced MRI and
definitively diagnosed by biopsy through spinal
cord tumor resection. The patient survived for 8
months without any systemic progression and
with partially neurological improvement follow-
ing surgery. It was extremely rare for a patient
with ISCM arising from parotid gland CXPA
could survive as long as 8 months.

Case presentation

A 40-year-old male was diagnosed with second-
ary epithelial malignant neoplasm with a left
post-auricular swelling by fine-needle aspira-
tion cytology (FNAC) at a community hospital in
2011. The patient was admitted to the West
China Hospital of Stomatology and computed
tomography (CT) was prescribed, which
revealed a lesion in his left parotid region
(Figure 1). He subsequently underwent the left
parotidectomys, plus the ipsilateral deep and
superficial lobes’ excision, and facial nerve dis-
section. Histopathological examination of the
surgical specimen confirmed the diagnosis of
parotid gland CXPA (Figures 2, 3). The Ki-67
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index was 50%. He declined subsequent adju-
vant chemotherapy and radiotherapy.

The patient palpated a soft lump in his left neck
region in 2012, and he subsequently under-
went an ipsilateral neck lymph node biopsy in
West China Hospital, which indicated neck
lymph node metastasis (Figure 4). F-fluoro-
deoxyglucose (FDG) positron emission tomog-
raphy-computed tomography (PET-CT) was pre-
scribed, and the results confirmed recurrence
of parotid gland carcinoma, and showed numer-
ous metastases including the left neck lymph
nodes, lungs, and the left adrenal gland (Figure
5). Subsequent therapy including four cycles of
chemotherapy was administrated. At the follow-
up examination, PET-CT confirmed shrinkage of
the metastatic lesions mentioned above.
Clinical response evaluation was partial
response (PR) according to the RECIST 1.1 cri-
teria, and the patient completed two more
cycles of chemotherapy. Then he had no follow-
up re-examination.

The patient was admitted to the neurosurgery
department of West China Hospital with pro-
gressive paralysis and hypotonia of the bilater-
al upper and lower extremities in 2015.
Magnetic resonance imaging (MRI) was per-
formed in view of his neurological signs, and
the results showed two new suspicious intra-
medullary spinal cord lesions at the C5 and T6
level, respectively, along with the central canal
expansion; intramedullary spinal cord metasta-
sis was also considered (Figure 6). He subse-
quently underwent C4-5/T5-6 laminectomy for
tumor debulking and then tumor resection was
undertaken. Intraoperative findings revealed
the intramedullary lesion located at the C5
level was growing on the dorsal aspect of the
spinal cord, while the lesion at the T6 level was
growing on the ventral aspect. There was not a
clear plane of separation between the tumors
and the spinal cord, and both tumors had an
abundant blood supply. Postoperative patholo-
gy findings and immunohistochemistry (IHC)
revealed neoplastic cells positivity for PCK,
CK7 and EMA (Figure 7), negative for TTF-1,
CK20, P63, CDX2, TG, PSA, ALK-V and ROS-1
(Figure 8), indicating intramedullary spinal cord
metastatic carcinoma derived from a salivary
gland tumor in context with the clinical history.
The Ki-67 proliferative index was more than
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Figure 2. The pathology results of primary tumor. Photomicrograph of left parotid region biopsy specimen displays
parotid gland carcinoma ex pleomorphic adenoma. A. H&E stain; original magnification 30x. B. H&E stain; original
maghnification 75x. C. H&E stain; original magnification 150x%. D. H&E stain; original magnification 300x.

75% (Figure 9). The patient was transferred to
the rehabilitation department after surgery,
and his muscle force of all the four limbs had
improved obviously after rehabilitation training.
He survived for 8 months without any systemic
progression.

Discussion

Malignancies of the salivary glands comprise
approximately 5% of all head and neck cancers,
and consist of considerable pathologic diagno-
ses, such as mucoepidermoid carcinoma, ade-
noid cystic carcinoma, and adenocarcinoma,
representing >75% of the salivary gland malig-
nancies. CXPA is one of the histologic subtypes
of parotid gland adenocarcinoma and only
accounts for between 4.5% and 15% of all sali-
vary gland cancers [11-14]. It has been report-
ed that five-year overall and disease-free sur-
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vival rates were 43% and 37%, respectively.
The negative prognostic factors of CXPA include
symptoms of a fixed mass, rapid growth, and
positive surgical margins [12]. In our case, the
patient was initially diagnosed with parotid
gland CXPA, which the Ki-67 index was 50%,
and he did not undergo ipsilateral neck dissec-
tion or adjuvant treatments. As the first opera-
tion was not complete, the tumor recurred
locoregionally and invaded the neck lymph
nodes. The undetected residual tumor could
have increased the probability of the subse-
quent distant metastases.

Although parotid gland carcinoma has a favor-
able prognosis, locoregional recurrence can
frequently occur after operation, and treatment
most frequently fails due to distant metastases
to the lung, liver, or bone [15, 16]. This case
showed complications of parotid gland carci-
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Figure 3. Immunohistochemistry results of primary tumor revealed neoplastic cells positivity for CK-H, CK-L, CK-P,
EMA, HMB-45, P63, S-100, SMA, VIM. A. CK-H IHC stain; original magnification 200x. B. CK-L IHC stain; original
magnification 200x. C. CK-P IHC stain; original magnification 200x. D. EMA IHC stain; original magnification 200x.
E. HMB-45 IHC stain; original magnification 200x. F. P63 IHC stain; original magnification 200x. G. S-100 IHC stain;
original magnification 200x. H. SMA IHC stain; original magnification 200x. |. VIM IHC stain; original magnification
200x. J. KI-67 IHC stain; original magnification 200x.

Figure 4. The pathology results of neck lymph node metastasis. Photomicrograph of left neck lymph node biopsy
specimen indicates the neck lymph node metastatic carcinoma. A. H&E stain; original magnification 15x. B. H&E
stain; original magnification 30x. C. H&E stain; original magnification 75x. D. H&E stain; original magnification
150x. E. H&E stain; original magnification 150x%. F. H&E stain; original magnification 300x.
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Figure 5. The results of PET/CT. F18 fluorodeoxyglucose positron emission to-
mography/computed tomography (PET/CT) shows recurrence of parotid gland
carcinoma and metastases of left neck lymph node, lung, and adrenal gland.
A. Metabolic activity (standardized uptake values of 5.4 g/ml) was observed in
the left parotid gland region (arrow); B. Metabolic activity (standardized uptake tive candidates. The effect

values of 1.9 g/ml) was observed in the left neck lymph node regjion (arrow); C.
Metabolic activity (standardized uptake values of 9.2 g/ml) was observed in the
lung (arrow); D. Metabolic activity (standardized uptake values of 6.7 g/ml) was

observed in the left adrenal (arrow).

noma including neck lymph node recurrence,
lung and adrenal metastases, and manifested
an extremely rare secondary lesion in the form
of ISCM, which the Ki-67 index was more than
75%. And this case showed increase of malig-
nant degree with the occurrence of tumor
metastasis.

ISCM is an extremely rare complication of can-
cers, presenting in only 0.1-0.4% of all cancer
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patients. To date, lung and
breast cancers are the most
common known primary
sources. After onset, ISCM
can quickly cause neurolog-
ical deficits and even death.
Currently, the optimum man-
agement of ISCM remains
controversial [1, 8, 17].
Multiple studies have rep-
orted that surgical resec-
tion of ISCM in selected
patients, especially those
with controlled systemic
disease and a single neuro-
logical metastatic lesion,
can lead to optimal out-
comes, improving both the
quality and length of surviv-
al [18, 19]. The crucial aims
of surgery are decompres-
sion of the spinal cord, neu-
rological function preserva-
tion, and histological con-
firmation [8]. In contrast,
aggressive surgery may
actually lead to worse func-
tional outcome, due to the
infiltrative nature of ISCM,
and has no definite survival
benefit [20, 21]. Radiation
therapy can also be consid-
ered, either as an adjuvant
treatment when surgical
debulking is accomplished
or as a primary treatment
for patients without opera-

of chemotherapy, mean-
while, is still questionable
and must depend on the pri-
mary tumor [22, 23]
Sheedy et al. reported a
study in which a patient with parotid gland
CXPA developed brain and ISCMs within nine-
teen months after completion of therapy, and
then died two months after the metastases
was diagnosed [24]. In our case, the patient
underwent surgical resection successfully,
decreasing tension in the spinal cord and
reducing the tumor burden. The patient sur-
vived for 8 months without any systemic pro-
gression. In general, radiotherapy or chemo-
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Figure 6. The results of MRI of the cervical and thoracic spine. Magnetic reso-
nance imaging (MRI) of the cervical and thoracic spine demonstrates heteroge-
neous increased signal intensity in spinal cord and the central canal expansion
expansion, consistent with intramedullary spinal cord metastases. A. MRI of
the cervical spine with T1-weighted image demonstrates a solitary enhancing
intramedullary nodular lesion at C5 level (arrow); B. T2-weighted image shows a
solitary intramedullary nodular lesion at the same level as in A with expansion
of the upper and lower spinal cord (arrow); C. MRI of the thoracic spine with
T1-weighted image demonstrates a solitary enhancing intramedullary nodular
lesion at T6 level (arrow); D. T2-weighted image demonstrates a size of 2.0
cmx0.9 cm solitary enhancing intramedullary nodular lesion at the same level
as in C (arrow).

therapy after operating can be considered, but
must be tailored to the patient’s individual
condition.

of this journal.
ISCM caused by parotid gland CXPA is rare, and
appearance of ISCM generally indicates an
unfavorable prognosis. This case highlights the

significance of early diagnosis and surgical None.

treatment for selected pa-
tients with ISCM. Surgical
resection of ISCM is pru-
dent, not only relieving
symptoms and controling
spinal cord damage. While
there are multiple options
of postoperative treaments
for patients, to date, early
diagnosis, surgical resec-
tion, and adjuvant therapy
may result in a satisfactory
outcome and prolonged
survival for patients with
ISCM.

Conclusions

ISCM is a rare complication
of several types of cancers.
The prognosis of ISCM is
poor with an overall surviv-
al of 6 months in surgically
treated patients, and opti-
mum management remains
controversial. In the pres-
ent study, the case des-
cribed a patient with ISCM
from parotid gland CXPA,
who underwent surgical
resection successfully and
survived for 8 months. In
the authors’ opinion, it is
extremely rare that a pa-
tient with ISCM from parot-
id gland CXPA can survive
as long as 8 months, indi-
cating that early diagnosis
and surgical resection are
vitally important when IS-
CM is suspected.
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Figure 7. The pathology results of ISCM. Photomicrograph of spinal cord biopsy specimen displays the metastatic
carcinoma, which arises from original parotid gland carcinoma, and invades normal spinal cord parenchyma. A. H&E
stain; original magnification 75x%. B. H&E stain; original magnification 300x. C. PCK immunohistochemistry (IHC);
original magnification 150x%. D. PCK IHC stain; original magnification 300x. E. CK7 IHC stain; original magnification
150x. F. CK7 IHC stain; original magnification 300x. G. EMA IHC stain; original magnification 150%. H. EMA IHC
stain; original magnification 300x. H&E, Hematoxylin and eosin; PCK, protein kinase C; CK7,cytokeratins 7; EMA,
Epithelial membrane antigen.
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Figure 8. The pathology results of ISCM. A. TTF-1 IHC stain; original magnification 300x. B. CK20 IHC stain; original
maghnification 300x%. C. P63 IHC stain; original magnification 300x. D. CDX2 IHC stain; original magnification 300x.
E. TG IHC stain; original magnification 300x. F. PSA IHC stain; original magnification 300%. G. ALK-V IHC stain;
original magnification 300x. H. ROS-1 IHC stain; original magnification 300x. TTF-1, Thyroid transcription factor
1; CK20, cytokeratins 20; CDX2, caudal type homeobox 2; TG, thyroglobulin; PSA, prostate-specific antigen; ALK-V,
anaplastic lymphoma kinase; ROS-1, c-ros oncogene 1 receptor tyrosine kinase.
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Figure 9. The Ki-67 proliferative index of ISCM. A. Ki-67 IHC stain; original magnification 40x. B. Ki-67 IHC stain;
original magnification 200x.
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