
436

CASE REPORT

A 56-year-old woman presented to our institution with a 1-month 
history of bilateral hand tingling and hypoesthesia. She had no 
history of spinal trauma. Computed tomography (CT) revealed 
ossification of the posterior longitudinal ligament (OPLL) from 
C3 to C7. Cervical magnetic resonance imaging (MRI) revealed 
severe cord compression and high signal intensity at C4–5. At 
that time, the patient was diagnosed with compressive myelopa-
thy due to OPLL and disc herniation. An open door laminoplas-
ty was performed from C3 to C7 using centerpiece miniplates 
(Medtronic Sofamor Danek, Minneapolis, MN, USA). Postop-
erative MRI confirmed disappearance of the spinal cord compres-
sion and sufficient canal expansion after laminoplasty. Her pre-
operative signs and symptoms were completely alleviated (Fig. 1).

Three months after surgery, the patient was re-admitted to 
our hospital because of pain in the upper extremities and gait dis-
turbance, which she had been experiencing for 1 month. On neu-
rological examination, her C5 elbow flexors and C6 wrist exten-
sors were weak (grade 4). Right knee extension was also weak 

INTRODUCTION

Sarcoidosis is a multisystem granulomatous disease of unknown 
origin that affects multiple organs; its pathological hallmark is 
the presence of non-caseating epithelioid granulomas3,8,26). Le-
sions commonly occur in the lungs, lymphatic system, eyes, skin, 
liver, spleen, salivary glands, heart, nervous system, muscles, 
and bone11,21). 

Neurosarcoidosis is a rare manifestation that occurs in 5% of 
patients with systemic sarcoidosis2). It can manifest as intramed-
ullary lesions, intradural extramedullary or extradural lesions, 
cauda equina syndrome, or arachnoiditis23). Primary spinal cord 
involvement in sarcoidosis is very uncommon, estimated to oc-
cur in only 0.3–0.4% of patients with systemic sarcoidosis5).

Here, we report a case of spinal cord sarcoidosis without sys-
temic symptoms. The patient presented with delayed spinal 
cord swelling after laminoplasty for the treatment of compressive 
cervical myelopathy. We also discuss the clinical symptoms, 
laboratory tests, and imaging findings that assisted in the differ-
ential diagnosis of spinal cord sarcoidosis.
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(grade 4). The patient felt numbness and pain in both hands 
and in the right forearm. Hoffman’s sign was positive in both 
hands. The patient showed gait disequilibrium and ataxia. Re-
sults of routine laboratory tests, including assays for the estima-
tion of C-reactive protein levels, erythrocyte sedimentation rate, 
and serum total immunoglobulin E levels, were within normal 
ranges. Polymerase chain reaction for Mycobacterium tubercu-
losis and Herpes simplex virus type 1 yielded negative results. 
Cerebrospinal fluid (CSF) analysis showed a cell count of 100/
µL (mononuclear cells, 30/µL; lymphocytes, 68/µL; polynuclear 
cells, 2/µL). The serum level of angiotensin-converting enzyme 
(ACE) was mildly elevated at 48.3 U/L. The patient was nega-
tive for anti-aquaporin-4 antibodies.

Follow-up cervical spine MRI revealed a large intramedullary 

lesion with associated cord swelling extending from C2 to C7, 
signal changes, and heterogeneous enhancement in the spinal cord 
lesion (Fig. 2). Positron emission tomography-CT (PET-CT) 
showed linear fludeoxyglucose (FDG) uptake from the C3 to C6, 
varying FDG uptake in multiple lymph nodes, and increased FDG 
uptake in a nodule in the right lower lobe of the lung. Malignan-
cy, lung cancer or lymphoma, was suspected. Therefore, thora-
coscopic lymph node biopsy was performed, but no evidence of 
malignancy was noted. A subsequent spinal cord biopsy revealed 

Fig. 1. A : A preoperative T2-weighted sagittal magnetic resonance im-
aging (MRI) scan shows marked spinal cord compression from C5 to C8 
and an enhanced lesion at the C5–7 vertebral body. B : A postoperative 
T2-weighted sagittal MRI scan shows disappearance of the spinal cord 
compression from C5 to C8. 

A B

Fig. 2. T2-weighted (A) and T1-weighted (B) follow-up magnetic resonance imaging (MRI) scans at readmission show edematous expansion of the 
spinal cord and enhanced nodules involving the C4 to C6 levels of the spinal cord. A gadolinium-enhanced T1-weighted MRI scan shows enhance-
ment at multiple vertebra and heterogeneous intramedullary enhancement extending from C3 to C6 (C).

A B C

Fig. 3. Microscopic examination revealed several granulomas and cen-
tral aggregation of epithelioid histiocytes with infiltration of lymphocytes 
at the periphery, consistent with non-caseating granuloma observed in 
sarcoidosis (hematoxylin and eosin staining, 400×).
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non-necrotizing granulomas with signs of chronic inflammation 
(Fig. 3). 

Finally, intramedullary spinal cord sarcoidosis was diagnosed, 
and steroid therapy was initiated. Despite high-dose steroid 
therapy, the patient’s symptoms persisted. Furthermore, her 
muscle weakness aggravated and she developed urinary incon-
tinence. Therefore, the patient was also treated with methotrex-
ate. Follow-up MRI performed 3 months after the biopsy showed 
shrinkage of the enhanced lesion and improvement in the cord 
swelling (Fig. 4). Six months after the biopsy, a neurologic exam-
ination demonstrated modest and partial improvement in the 
muscle power of the elbow, wrist, and lower extremities, where-
as the decreased perception of a pinprick, temperature, and touch 
as well as paresthesia from C5 downward remained unchanged. 
Once able to stand on crutches, the patient was transferred to a 
rehabilitation center.

 
DISCUSSION

Neurosarcoidosis is an uncommon disease that affects only 
5–16% of patients with sarcoidosis24). The incidence of spinal 
sarcoidosis is estimated to be 0.43–0.8%3), and the disease can 
present as intramedullary lesions (35%), intradural-extramed-
ullary lesions (35%), a combination of these two lesion types 
(23%), or extradural lesions (7%)7). Men are afflicted more fre-
quently, and the disease is more common in African-American 
and Scandinavian populations but rare in South Asian popula-
tions3,7). One case series report, which included a review of the 
literature, reported that the mean age of patients with spinal sar-
coidosis was 42.8 years7).

Sarcoidosis has no specific symptoms for its diagnosis. Com-
mon symptoms include fatigue and weight loss. Symptoms orig-

inating from spinal cord injuries, such as muscle weakness, hypo-
esthesia, pain, myelopathy, and palsy, can be attributed to spinal 
cord damage itself. 

Laboratory tests alone are not conclusive but can help distin-
guish sarcoidosis from other diseases. In our case, the serum ACE 
level was slightly higher than normal, but this level is elevated in 
only 23.5% of patients with sarcoidosis25). Further, an elevated 
ACE level is not specific and is observed in other disease condi-
tions involving the spinal cord, such as tuberculosis1,22). Neuro-
myelitis optica (NMO) is also an important cause of demyelin-
ating spinal cord lesions extending over three vertebral segments. 
Approximately 90% of patients with NMO are positive for aqua-
porin-4 antibodies15). MRI is a useful technique for diagnosing 
sarcoidosis. The most common MRI finding is leptomeningeal 
enhancement, which is observed in 40–67% of patients with 
neurosarcoidosis12,15). Other MRI findings include patchy intra-
parenchymal enhancement, an increased T2 signal indicative of 
cord edema, and cord atrophy. Enhancing dural lesions are rela-
tively uncommon22). However, it is very difficult to distinguish spi-
nal cord sarcoidosis from tumors, transverse myelitis, tubercu-
losis, and especially multiple sclerosis10). 

Transverse myelitis, a disorder caused by spinal cord inflam-
mation, is characterized by neurological dysfunction of the mo-
tor and sensory tracts on both sides of the spinal cord. In our 
case, transverse myelitis was less likely because it is character-
ized by CSF pleocytosis (>10 cells/mm3)17). Multiple sclerosis is 
a common cause of intramedullary white matter lesions. The 
lesions observed in multiple sclerosis are usually small and pe-
ripheral; therefore, they are associated with asymmetric signs 
and symptoms. Multiple sclerosis was not highly suspected in 
our patient because the radiculopathy and peripheral neuropa-
thy symptoms she experienced are not typical presentations of 

Fig. 4. T2-weighted (A) and T1-weighted (B) follow-up magnetic resonance imaging scans acquired after steroid therapy show that the nodule at the 
spinal cord is no longer enhanced and expansion of the spinal cord. A gadolinium-enhanced T1-weighted image shows that the enhanced nodule at 
the site of the spinal lesion is reduced in size (C).

A B C
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multiple sclerosis18). Interestingly, the patient previously had cer-
vical OPLL that was treated with laminoplasty. Seichi et al.21) 
performed follow-up MRI at 3 weeks after laminoplasty in >100 
patients to determine the frequency of spinal cord swelling with 
an intramedullary lesion and the possible mechanism of post-
operative motor paresis of the upper extremity. We consider post-
operative complications a possible reason for the edema and in-
creased signal intensity on MRI. Furthermore, intramedullary 
enhancement may be indicative of spinal sarcoidosis7). 

The key histological finding for diagnosing sarcoidosis is the 
presence of non-caseating granulomas with negative findings 
on mycobacterial and fungal staining3). Granulomas of the spi-
nal cord and brain are smaller than systemic lesions and consist 
of fewer giant cells; therefore, non-caseating granulomas are dif-
ficult to detect11). Finally, the diagnosis of sarcoidosis was based 
on laboratory data, imaging findings, histology, and the exclusion 
of other diagnoses.

Medical treatment is the first choice for sarcoidosis. Systemic 
corticosteroids and immunosuppressive therapy are standard 
options; however, such treatment is only partially effective, es-
pecially in spinal cord sarcoidosis4,9,16,19,20,23). Corticosteroids are 
partially effective : a response to steroids alone is observed in 
only 29% of patients with neurosarcoidosis14). Further, no response 
to current conventional immunosuppressant treatments is ob-
served in 20–40% of patients with neurosarcoidosis8). In our 
case, the patient was treated with both steroid and immunosup-
pressant therapy. Fortunately, she responded well to high-dose 
corticosteroids and immunosuppressants.

In our case, maintenance of motor function with evidence of 
radiological improvement was demonstrated at the 6-month 
follow-up. Clinical and laboratory investigation of a large group 
of patients with neurosarcoidosis followed up for at least 5 years 
showed that neurological involvement at the onset is associated 
with a poor outcome and less favorable disease course6). How-
ever, in cases of spinal sarcoidosis, steroid therapy may be asso-
ciated with a favorable outcome13). 

CONCLUSION

Diagnosing spinal cord sarcoidosis is quite difficult. The symp-
toms, signs, and MRI findings of intramedullary sarcoidosis do 
not differ from those of intramedullary tumors, transverse myeli-
tis, and multiple sclerosis. Being aware of the possibility of sar-
coidosis is important to avoid its misdiagnosis as cervical non-tu-
morous myelitis, a tumor, or infection. As observed in our case, 
delayed spinal cord swelling after cervical laminoplasty may in-
dicate the possibility of neurosarcoidosis. Awareness of such pre-
sentations and a high degree of suspicion of sarcoidosis may as-
sist clinicians in making an accurate diagnosis.
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