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Case Report
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INTRODUCTION

Pancreatic ductal adenocarcinoma (PDAC) is a rare cause of metastatic disease to the spine.[5] 
PDAC, which constitutes over 95% of all pancreatic cancers, spreads to the bone in 2.2–20% of 
cases.[3] When it spreads to the spine, PDAC results in pain, pathological fractures, hypercalcemia, 
and spinal cord compressive syndromes. As they demonstrate a high degree of radioresistance, 
these lesions warrant aggressive cytoreductive surgery followed by adjuvant radiosensitizing 
agents and ablative doses of spinal stereotactic radiosurgery (SRSS). Here, we describe a spinal 
metastatic epidural lumbar PDAC requiring surgical decompression and fusion, followed by 
SRSS.

CASE REPORT

A 60-year-old female presented with shortness of breath, ascites, and a subacute progressive 
cauda equina syndrome and urinary incontinence attributed to a metastatic epidural spinal cord 
metastasis. CT/MR both documented destructive metastatic lesion of the L4 vertebral body. On 

ABSTRACT
Background: Pancreatic ductal adenocarcinoma (PDAC) is the most common pancreatic malignancy, which 
rarely metastasizes to the spine.

Case Description: Here, we present a lytic lumbar metastatic PDAC resulting in severe epidural spinal 
cord compression (ESCC) with instability. The lesion required preoperative particle embolization, surgical 
decompression, and fusion.

Conclusion: This case report shows that PDAC may metastasize to the lumbar spine requiring routine 
decompression with fusion.
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the MR/CT studies, there was accompanying L4 extraosseous 
extension into the spinal canal, spinous process, and left 
paraspinal musculature (7.8 × 7.1 cm), and another L3 
posterior vertebral body lesion also with extension into the 
spinal canal (2.1 × 2.0 cm) [Figure 1]. Of note, the CT scan 
and bone scan also demonstrated other foci of metastatic 
disease to other organs (e.g., liver, lymph nodes, skull, and 
lumbar spine) [Figure 2]. The L3 vertebral body demonstrated 
a 20% posterior pathologic compression fracture/deformity 
with spinal canal narrowing, effacement of the left lateral 
recess and compression of the traversing left L4 nerve roots. 
These findings conferred a Spinal Instability Neoplastic Score 

[SINS] of 13 [Figure 3]. The patient underwent a CT-guided 
biopsy of the paraspinal mass, which demonstrated poorly 
differentiated upper-gastrointestinal/pancreaticobiliary 
adenocarcinoma (CK7, villin, CDX-2 positive and negative 
for CK20, CATA-3, PAX-8, TTF-1, napsin, synaptophysin, 
arginase, and HSA), followed by a biopsy through an 
esophagogastroduodenoscopy. Before spinal surgery, the 
patient had an endovascular embolization of the tumor-
targeting, the L3 and L4 radicular arteries [Figure  4]. The 
next day, through a posterolateral approach, corpectomies of 
both L3 and L4 with interbody arthrodesis were performed 
along with laminectomies at L1–L5 and L1–S2 alar-iliac 
(S2-AI) screw placement (e.g., placement of iliac bolts and a 
4-rod construct [Figure 5]. A multidisciplinary tumor board 
recommended neoadjuvant chemoradiation on the basis of 
the mild cosmetic deformity without neurologic symptoms 
for the skull lesion, and the potential for immune therapy 
targeted toward the tumor’s genetic profile [Figure 6].

DISCUSSION

Pancreatic cancer is the seventh leading cause of cancer-
related deaths worldwide, with a 5-year survival rate of 
<5%.[8] The decision to offer surgery for cytoreduction, 
decompression of the neural elements, and stabilization 
of the spinal column came from the application of the 
NOMS framework.[6] According to the Spine Oncology 
Study Group (SOGS) criteria,[2] Grades 2 and 3 define 
high-grade compression and unless the tumor is highly 
radiosensitive, surgery for decompression is recommended 
before radiation therapy to preserve or recover neurologic 
function.[2] Contemporary oncologic management of spinal 
column tumors with ESCC relies on a hybrid approach 
of separation surgery followed by spine stereotactic 
radiosurgery (SSRS).

Figure 3: Nuclear medicine bone scan demonstrating a focal rim of 
activity is seen in the right parietal-occipital skull, intense uptake in 
the L3–4 level, and mild irregular uptake in the left sacroiliac joint.

Figure  1: Axial computed tomography abdomen and pelvis 
demonstrating L4 vertebral body destructive metastases (*) with 
extraosseous extension into the spinal canal, spinous process, and 
left paraspinal musculature measuring 7.8 × 7.1 cm (a) and L3 
posterior vertebral body metastasis (arrow head) with intraosseous 
extension into the spinal canal measuring 2.1 × 2.0 cm (b).

ba

Figure  2: Sagittal magnetic resonance imaging of the lumbar 
spine demonstrating near-complete marrow replacement of the L4 
vertebral body (*) with expansile, locally destructive soft tissue with 
extension into the left posterior elements and spinous process (a). 
Associated extra cortical extension of disease with circumferential 
encasement of the epidural space resulting in extremely severe 
spinal canal stenosis with compression of the cauda equina nerve 
roots. There is also replacement of the posterior aspect of the L3 
vertebral body (arrow head) and associated 20 percent posterior 
pathological compression fracture deformity (b). Frank extra 
cortical disease extension at this level results in moderate spinal 
canal narrowing with asymmetric effacement of the left lateral 
recess and compression of the traversing left L4 nerve roots.

ba
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The instability conferred by this patient’s lytic lesions at 
L3 and L4 was an independent indication for mechanical 
stabilization or cement augmentation. We prefer resection 
and stabilization through a posterolateral approach for 
maximum safe resection and stabilization. Cytoreduction 
also afforded the opportunity to perform molecular profiling 
and next-generation sequencing on tumor samples to tailor 

further therapies. In this case, the patient qualified for 
immunotherapy and EGFR/VEGF biologics. Preoperative 
embolization with polyvinyl alcohol (PVA) mitigated the risk 
of tumor hemorrhage and transfusion.

Treatment options for spinal metastatic disease due to 
PDAC

Although a number of cases of PDAC metastasizing to 
the skeletal system have been reported, relatively few 
studies specifically report metastases to the lumbar spine 
resulting in canal compression; only one appeared to 
undergo surgical intervention. One study identified seven 
patients from a database of 323 PDAC patients (2.2%) with 
skeletal metastases.[4] In this series, 57.1% of patients were 
symptomatic, with the most common metastatic locations 
being the vertebrae, hips, and ribs. Two additional studies 
reported small osteoblastic L2[9] and L3[7] vertebral body 
metastatic lesions due to pancreatic adenocarcinoma 
in the body of the pancreas. Chih et al. utilized surgical 
intervention (percutaneous vertebroplasty) to treat a patient 
with an L2 lesion.[4] Furthermore, Argentiero et al. reported 
a PDAC patient with metastatic lesions in L3, T10, T11, the 
right iliac wing and crest, left clavicle, and bilateral ribs,[1] 
while an additional study reported a patient with severe 
lower back pain and osteoblastic lumbar vertebral lesions.[7] 
Finally, Rades et al. presented data on 15 PDAC patients with 
metastatic epidural spinal cord compression who underwent 
radiotherapy alone and demonstrated improvement in motor 
function in three patients (20%).[10]

CONCLUSION

PDAC carries a high mortality rate and rarely metastasizes 
to the skeletal system. Here, we utilized a posterolateral 

Figure  4: Top row: Source AP fluoroscopy of left L3 radicular 
superselective angiography (left), digital subtraction angiography 
of preembolization tumor supply (middle), postembolization 
irrigation with obliteration of flow (right). Bottom row: similar 
representation of the left L4 superselective angiography with near 
total obliteration of supply.

Figure  5: Lateral (a) and anterosuperior (b) X-rays of the lumbar 
spine demonstrating placement of a L4 corpectomy with placement 
of a cage and quad rod, pedicle screw instrumentation at L1, L2 and 
L3, L5, S1, and across the sacroiliac joints with an interlock at the 
L4 level.

ba

Figure  6: Computed tomography head demonstrating a large 
expansile transcalvarial lesion centered at the right occipital 
convexity measuring approximately 7.1 × 2.3 cm transaxially 
(a) with resultant sulcal effacement of the subject temporal, parietal, 
and occipital lobes and expansion into the adjacent scalp soft tissues. 
Magnetic resonance imaging of the mass is also demonstrated (b).

ba
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approach to perform a L3–4 corpectomy and cage placement 
for resection of the tumor, interbody fusion (L3–4), 
instrumentation (L1–5), pelvic fixation with bilateral S2-AI 
instrumentation, and bilateral iliac bolts.
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