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Abstract
Intraosseous disc herniation—or Schmörl nodes (SN)—are a herniation or prolapse of the nucleus pulposus of the intervertebral
disc through the vertebral plate and into the adjacent vertebral body. They are usually associated with vertebral deformities, such
as Scheuerman’s disease, or rheumatic diseases, such as ankylopoietic spondylitis. In general, they are spontaneous and asymptomatic findings, and there are only a few reported cases of symptomatic nodes. The etiology is supposedly related to a weakened
spinal plate due to trauma or repeated stress. When the node is acute or recent, it can be difficult to differentiate a benign degeneration from a malignant infiltration or infection.
In this paper, we discuss the unusual case of a painful Schmörl node in a man with no relevant history and a masked metastatic
lumbar spinal tumor originated from pancreatic cancer. We performed a literature review.
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Hernia intraesponjosa de Schmörl sintomática
Resumen
Las hernias discales intraesponjosas vertebrales o nódulos de Schmörl consisten en una herniación o una extrusión del núcleo
pulposo del disco intervertebral a través del platillo vertebral hacia el cuerpo adyacente. Suelen asociarse a deformidades vertebrales, como la enfermedad de Scheuermann, o a enfermedades reumáticas, como la espondilitis anquilopoyética. En general,
son hallazgos casuales y cuadros asintomáticos; son pocos los casos publicados de nódulos sintomáticos. Su aparición estaría
relacionada con un platillo vertebral debilitado por traumatismo o estrés repetido. Cuando el nódulo es agudo o reciente, puede
ser difícil diferenciar la degeneración benigna de una infiltración maligna o una infección. Presentamos un caso inusual de un
nódulo de Schmörl doloroso en un hombre sin antecedentes de relevancia, que enmascaró una lesión metastásica de carcinoma
pancreático a nivel lumbar. Se realiza una revisión bibliográfica.
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Introducción
Intraosseous disc herniation is commonly referred to as Schmörl nodes (SN), which were first described in 1927
by pathologist Christian Georg Schmörl.1
SNs are a herniation or an extrusion of the intervertebral disc nucleus pulposus through the spinal plate into
an adjacent vertebral body.2 The herniated tissue may form a defect in the upper or lower surface of the involved
vertebra. SNs tend to occur at the central or posterior region of the vertebral plate, and more commonly in the
thoracolumbar junction.
A weakened vertebral plate due to trauma or repeated stress may probably be SN etiology.4 This situation could
be the result of intrinsic factors in the endplate (indentations, ossification zones, vascular channels, Scheuermann’s
disease) or acquired factors (infection, cancer, osteoporosis or osteomalacia, hyperparathyroidism, rheumatic diseases or Paget’s disease).4,5
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However, such endplate weakening is not considered to be a necessary condition for prolapsing and is thought
to be present as an underlying cause only in a small percentage of SN cases.
Most SN develop following an axial-loading trauma which causes the preferential prolapse of nuclear material
through the weakened vertebral endplate, rather than through an intact annulus fibrosus.6
SNs are usually asymptomatic and incidental findings. There are only a few reported cases of symptomatic SN
with acute onset of back pain associated with this injury.5,7,8
In this paper, we discuss the unusual case of a painful SN and perform a literature review on this subject.

Clinical case report
A 66-year-old male college professor, with a personal history of high-blood pressure, hypercholesterolemia, and
hypothyroidism, for which he is undergoing treatment. He arrives at our Department with a two-year low back
pain complaint. He has previous X-rays and MRIs showing osteoarthritic degeneration, hypertrophy of facets, disc
space narrowing at L5-S1 level, with no spondylolisthesis or disc deformity (Figure 1).

Figure 1. MRI sagittal section. Image exhibiting
osteoarthritic degeneration, hypertrophy of facets, disc
space narrowing at L5-S1 level, with no spondylolisthesis
or disc deformity.

Se le diagnosticó síndrome facetario, y fue tratado inicialmente con fisioterapia, ejercicios y analgesia, sin mejoría, por lo que fue sometido a un bloqueo de facetas lumbares y el dolor mejoró.
A los seis meses del bloqueo facetario, acude a una consulta por dolor lumbar de dos meses de evolución, esta
vez, irradiado hacia la cara posterior del muslo izquierdo, sin sobrepasar la rodilla, que se ha ido incrementando
progresivamente con un puntaje de 6/10 según escala analógica visual (EAV).
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He was diagnosed with Lumbar Facet Syndrome and showed no improvement with the initial physical therapy,
exercise and painkillers; consequently, he underwent a lumbar facet block and the pain wore off.
Six months after the lumbar facet block, he refers a two-month low-back pain, however, this time, it spreads towards his posterior thigh surface, not reaching the knee, and, after progressively escalating, he has a visual analog
scale (VAS) score of 6/10. On physical examination, the patient was slightly overweight (although he mentions
having lost some weight during the last month), presented with spinous tenderness on lower lumbar segments, a
good range of motion of the trunk, no sensory or motor deficit in the lower extremities. He requests a new lumbar
facet block, given the results he experienced following the first block. Owing to the lapse of time since the previous
block and the increase of pain intensity, a new lumbar MRI is ordered.
The following week, the patient brings the MRI results and indicates that his low-back pain has significantly
increased. He has a VAS score of 9/10. In addition to the osteoarthritic degeneration present in the previous MRI,
the new MRI demonstrates a fracture in L4 vertebral body, on the central region of its vertebral inferior plate as a
result of a SN exhibiting a “mushroom cloud” shape and associated edema (Figure 2).

Figure 2. MRI sagittal section. MRI demonstrating a fracture in L4 vertebral body,
on the central region of its vertebral inferior plate as a result of a SN exhibiting a
“mushroom cloud” shape and an associated edema.
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In order to reach a complete diagnosis, a lumbar computed tomography (CT) and a 99mTc bone scintigraphy were requested. The CT confirmed the L4 inferior plate fracture and suggested that it was secondary to
SN (Figures 3 y 4). The scintigraphy showed increased uptake in L4, with all other bones exhibiting normal
structures. (Figure 5).
Figure 3. CT sagittal section. Image exhibiting a fracture
on L4 inferior plate, secondary to SN.

Figure 4. CT transverse section.
Image exhibiting a fracture on L4 inferior plate.
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Figure 5. 99mTc bone scintigraphy. An increased uptake was noticed on L4,
with all other bones exhibiting normal structures.
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On account of the lack of positive outcomes produced by conservative treatment, bilateral transpedicular kyphoplasty at L4 level and surgical biopsy (Figure 6) are performed with no complications. No alterations were detected
through the preoperative workup.
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Figure 6. A and B. Intraoperative fluoroscopy during kyphoplasty. Lumbar spine anterior and lateral views.
Image exhibiting bone cement in L4.

Contrary to what was expected, the patient experienced no postoperative relief. Pain keeps escalating and prevents him from standing. He has lost weight, which he claims to be the result not eating due to the pain.
Two days after the surgery, the first results from the biopsy show the presence of cancer cells; however, the results do not constitute an established diagnosis, pending the final results.
Tumor extension studies were conducted by a chest-abdomen-pelvis CT scan, more comprehensive tests were
performed, and consultations were held with the Department of Internal Medicine.
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The abdominal CT shows a pancreatic mass consistent with carcinoma and multiple metastatic spreading at the
liver (Figure 7). The final results of the biopsy confirmed the pancreatic adenocarcinoma diagnosis. The patient
died a week after being diagnosed.

A
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Figure 7. A and B. Abdominal CT. Image exhibiting a pancreatic mass consistent with carcinoma and multiple
metastatic spreading at the liver.

Discussion
Reported asymptomatic SN prevalence varies widely, from 38% to 75% of the population, and has a male predominance.9,10 This variation in prevalence could be attributed to several factors: differences between assessment
methodologies, inclusion criteria, and socioeconomic status and other demographic characteristics considered.1,11
SN may be diagnosed through diagnostic imaging, such as plain X-ray, CT or bone scintigraphy.8 However, MRI
is the technique that provides the most valuable information.
Diagnosing SN through conventional radiography depends on the size of the nodes as well as the reactive process, the fibrosis and the sclerosis, in the adjacent trabecular bone.
Coventry et al. report that only 3.6% out of 55 pathologically confirmed SN were visible on conventional X-rays.
Similarly, Yasuma et al. reported that 5.6% out of 54 histologically identified SN were visible with conventional
radiography.12 Furthermore, Hamanishi et al. reported that only 33% of the SN detected through MRIs were noticed through X-rays.
Therefore, plain X-rays are of limited value in assessing for SN, in particular for acute SN, such as our case.
In contrast, only MRI enables detecting vascularization and bone marrow reaction related to bone edema which
indicates an acute condition, especially when using frequency-selective fat suppression imaging.14 Furthermore,
it has been proven that the signal changes on MRI mirror bone marrow inflammation and edema detected through
pathology.
Most authors considered SN to be asymptomatic since their detection is usually on people with no back pain.15
However, Hamanishi et al. compared the SN findings through lumbar MRIs of 400 patients with low back pain
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with those of a 106-patient control group and found that the SN incidence in the symptomatic group (19%) was
significantly greater than in the control group (9%).
Takahashi et al.,16 Walters et al.,17 and Stabler et al.14 showed that the bone marrow at the SN level had low signal
intensity on T1-weighted sequences and high signal intensity on T2-weighted and short tau inversion recovery
sequences in symptomatic patients.
Although its detection and the data provided by MRI pattern of contrast may be helpful, acute SNs or SN recent
formations hinders the differentiation between benign degeneration, malignant infiltration, and infection. Furthermore, neoplastic and infectious processes may weaken the trabecular bone-supporting structure, which facilitates
SN formation.
SN must be considered when bone edema extends from the endplate of one vertebra or two adjacent vertebrae
without collapse or paraspinal mass.18
There is no unify agreement concerning the location of SNs. Mok et al.1 conducted a cross-sectional MRI study
with 2449 subjects and found most SN at upper lumbar levels, and the highest incidence was at L2-L3. In contrast,
Dar et al.11 skeletal study show that SN are more common at T7-L1 levels. Their findings are similar to a previous
report by Pfirrmann y Resnick.19 This SN distribution cannot be accounted for only by load magnitude differences
along the spine. If that were the case, SN prevalence would be apparent at T1 and L5 (maximum load). Therefore,
the thoracolumbar region being the most common SN location, other factors may be involved.
Dar et al.11 also showed that SNs are more common on the lower surfaces of thoracic vertebrae (T4-T11) and on
the upper surfaces of lumbar vertebrae (L1-L5), which is consistent with previous studies. To date, no convincing
explanation has been found for this phenomenon.
An acute and painful SN is usually treated with conservative treatment, including analgesics, bed rest and wearing a girdle or a corset. In the event that medical treatment proves ineffective and the patient still sustains disabling
and persistent back pain, some authors suggest surgical treatment.
Hasegawa et al.20 published a clinical case of painful SN treated by extracting the intervertebral disc, including
the SN and the segmental fusion. Masala et al.21 suggested vertebroplasty for the cases of symptomatic SN where
patients are patients are resistant to medical o physical therapy. Jang et al.5 reported pain relief following the blocking of a communicating branch in a patient suffering from symptomatic SN.
In our case, we decided for kyphoplasty after the MRI showed classic T1 and T2 inflammation signs and the
patient showed no improvement with the medical treatment.21,22 At this point, we suggested taking a surgical biopsy
before injecting the bone cement, on account of the recent history weight loss and the existing MRI resemblance
between the imaging patterns of SNs and tumors.23
Vertebral metastasis very rarely is the first manifestation of pancreatic cancer. The most common sites of metastases in pancreatic cancer are the liver and the peritoneum. Other less common sites are the lungs, the brain, and
the kidneys.24,25 Skeletal metastases are less common but bear higher morbidity associated with pain and limited
performance status. Its prevalence is estimated to be between 5-20%.25

Conclusions
SNs are usually incidental findings and asymptomatic. In the presence of symptoms, edema or imaging changes
around the node, examination must be extended through analyses and bone scintigraphy directed to rule out infections, rheumatic diseases, and tumors.
MRI is the technique of choice for diagnosing SN.
If no medical treatments prove effective and it is decided to perform a vertebroplasty or a kyphoplasty, we advise
taking a vertebral surgical biopsy.

282

Rev Asoc Argent Ortop Traumatol 2019; 84 (3): 273-284 • ISSN 1852-7434 (online)

Symptomatic intraosseous Schmörl herniation

––––––––––––––––––
Conflict of interest: Authors claim they do not have any conflict of interest.

A. Barriga-Martín ORCID ID: https://orcid.org/0000-0002-6000-7082
L. M. Romero-Munóz ORCID ID: https://orcid.org/0000-0002-8033-4048

References
1. Mok FP, Samartzis D, Karppinen J, Luk KD, Fong DY, Cheung KM. ISSLS prize winner: prevalence, determinants,
and association of Schmorl nodes of the lumbar spine with disc degeneration: a population based study of 2449
individuals. Spine (Phila Pa 1976) 2010;35:1944-52. https://doi.org/10.1097/BRS.0b013e3181d534f3
2. Pilet B, Salgado R, Van Havenbergh T, Parizel PM. Development of acute Schmorl nodes after discography. 		
J Comput Assist Tomogr 2009;33:597-600. https://doi.org/10.1097/RCT.0b013e318188598b
3. Williams FM, Manek NJ, Sambrook PN, Spector TD, Macgregor AJ. Schmorl’s nodes: common, highly heritable,
and related to lumbar disc disease. Arthritis Rheum 2007;57:855-60. https://doi.org/10.1002/art.22789
4. Wu HT, Morrison WB, Schweitzer ME. Edematous Schmorl’s nodes on thoracolumbar MR imaging: characteristic
patterns and changes over time. Skeletal Radiol 2006;35:212-9. https://doi.org/10.1007/s00256-005-0068-y
5. Jang JS, Kwon HK, Lee JJ, Hwang SM, Lim SY. Rami communicans nerve block for the treatment of symptomatic
Schmorl’s nodes: a case report. Korean J Pain 2010;23:262-5. https://doi.org/10.3344/kjp.2010.23.4.262
6. Fahey V, Opeskin K, Silberstein M, Anderson R, Briggs C. The pathogenesis of Schmorl’s nodes in relation to acute
trauma: an autopsy study. Spine (Phila Pa 1976) 1998;23:2272-5. PMID: 9820905
7. Grive E, Rovira A, Capellades J, Rivas A, Pedraza S. Radiologic findings in two cases of acute Schmorl’s nodes.
AJNR Am J Neuroradiol 1999;20:1717-21. http://www.ajnr.org/content/ajnr/20/9/1717.full.pdf
8. Crawford BA, van der Wall H. Bone scintigraphy in acute intraosseous disc herniation. Clin Nucl Med 2007;32:7902. https://doi.org/10.1097/RLU.0b013e318149ee54
9. Resnick D, Niwayama G. Intravertebral disk herniations: cartilaginous (Schmorl’s) nodes. Radiology 1978;126:5765. https://doi.org/10.1148/126.1.57
10. Hilton RC, Ball J, Benn RT. Vertebral end-plate lesions (Schmorl’s nodes) in the dorsolumbar spine. Ann Rheum Dis
1976;35:127-32. https://doi.org/10.1136/ard.35.2.127
11. Dar G, Masharawi Y, Peleg S, Steinberg N, May H, Medlej B, et al. Schmorl’s nodes distribution in the human spine
and its possible etiology. Eur Spine J 2010;19:670-5. https://doi.org/ 10.1007/s00586-009-1238-8
12. Silberstein M, Opeskin K, Fahey V. Spinal Schmorl’s nodes: sagittal sectional imaging and pathological
examination. Australas Radiol 1999;43:27-30. https://doi.org/10.1046/j.1440-1673.1999.00613.x
13. Hamanishi C, Kawabata T, Yosii T, Tanaka S. Schmorl’s nodes on magnetic resonance imaging. Their incidence and
clinical relevance. Spine (Phila Pa 1976) 1994;19:450-3. PMID: 8178234
14. Stabler A, Bellan M, Weiss M, Gartner C, Brossmann J, Reiser MF. MR imaging of enhancing intraosseous disk
herniation (Schmorl’s nodes). AJR Am J Roentgenol 1997;168:933-8. https://doi.org/10.2214/ajr.168.4.9124143
15. Jensen MC, Brant-Zawadzki MN, Obuchowski N, Modic MT, Malkasian D, Ross JS. Magnetic resonance
imaging of the lumbar spine in people without back pain. N Engl J Med 1994;331:69-73. https://doi.org/10.1056/
NEJM199407143310201
16. Takahashi K, Miyazaki T, Ohnari H, Takino T, Tomita K. Schmorl’s nodes and low-back pain. Analysis of magnetic
resonance imaging findings in symptomatic and asymptomatic individuals. Eur Spine J 1995;4:56-9. https://doi.
org/10.1007/bf00298420
17. Walters G, Coumas JM, Akins CM, Ragland RL. Magnetic resonance imaging of acute symptomatic Schmorl’s
node formation. Pediatr Emerg Care 1991;7:294-6. https://doi.org/10.1097%2F00006565-199110000-00009
18. Seymour R, Williams LA, Rees JI, Lyons K, Lloyd DC. Magnetic resonance imaging of acute intraosseous disc
herniation. Clin Radiol 1998;53:363-8. https://doi.org/10.1016/S0009-9260(98)80010-X
19. Pfirrmann CW, Resnick D. Schmorl nodes of the thoracic and lumbar spine: radiographic-pathologic study of
prevalence, characterization, and correlation with degenerative changes of 1,650 spinal levels in 100 cadavers.
Radiology 2001;219:368-74. https://doi.org/10.1148/radiology.219.2.r01ma21368
20. Hasegawa K, Ogose A, Morita T, Hirata Y. Painful Schmorl’s node treated by lumbar interbody fusion. Spinal Cord
2004;42:124-8. https://doi.org/10.1038/sj.sc.3101506

Rev Asoc Argent Ortop Traumatol 2019; 84 (3): 273-284 • ISSN 1852-7434 (online)

283

J. H. Guimbard Pérez et al.

21. Masala S, Pipitone V, Tomassini M, Massari F, Romagnoli A, Simonetti G. Percutaneous vertebroplasty in painful
schmorl nodes. Cardiovasc Intervent Radiol 2006;29:97-101. https://doi.org/10.1007/s00270-005-0153-6
22. Wenger M, Markwalder TM. Fluoronavigation-assisted, lumbar vertebroplasty for a painful Schmorl node. J Clin
Neurosci 2009;16:1250-1251. https://doi.org/10.1016/j.jocn.2008.11.016
23. Yamaguchi T, Suzuki S, Ishiiwa H, Yamato M, Ueda Y. Schmorl’s node developing in the lumbar vertebra
affected with metastatic carcinoma: correlation magnetic resonance imaging with histological findings. Spine
2003;28(24):E503-E505. https://doi.org/10.1097/01.BRS.0000099388.63504.4D
24. Borad MJ, Saadati H, Lakshmipathy A, Campbell E, Hopper P, Jameson G, et al. Skeletal metastases in pancreatic
cancer: a retrospective study and review of the literature. Yale J Biol Med 2009;82(1):1-6. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC2660584/
25. Pneumaticos SG, Savidou C, Korres DS, Chatziioannou SN. Pancreatic cancer’s initial presentation: back pain
due to osteoblastic bone metastasis. Eur J Cancer Care 2010;19(1):137-40. https://doi.org/10.1111/j.13652354.2007.00920.x

284

Rev Asoc Argent Ortop Traumatol 2019; 84 (3): 273-284 • ISSN 1852-7434 (online)

