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“Nature Abhors a Vaccuum”: Invagination of the
Small Intestine into the Lumbar Disc Space After a
Spinal Fusion Operation
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Abstract: A 77-year-old woman having back pain due to an L2 vertebral body compression fracture
took a lumbar spine magnetic resonance imaging (MRI). In MRI, in addition to the L2 vertebral body
fracture, invagination of the small intestine into the intervertebral disc space at L5-S1 was found by
chance. On a lateral lumbar spinal X-ray, the lordotic angle was markedly increased at the L5-S1
level. Additionally, the L5-S1 disc space had widened. These X-ray findings indicate the segmental
instability at L5-S1. The spinal fusion operation on L3-4-5 seems to have resulted in overt mechanical
loading on the inferior spinal segment (L5-S1). We think the instability damaged the anterior
longitudinal ligament and caused a tear in the anterior portion of the annulus fibrosus. The defect in
the L5-S1 intervertebral disc after the tear would have caused the vacuum, which is presumed to
have pulled the patient’s small intestine into the empty space within the L5-S1 intervertebral disc.
Although intervertebral invagination of intra-abdominal structures is not common, clinicians should
be aware of the possibility of this complication in patients who have spinal segmental instability.
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Figure 1. (A) T2-weighted lumbar spine magnetic resonance images (MRIs) on admission day reveal 

invagination of the small intestine (red arrows) into the intervertebral disc space of L5-S1. A lateral 

lumbar spinal X-ray performed on the day of admission shows the markedly increased lordotic angle 

at the L5-S1 level and a widened L5-S1 disc space. (B) T2-weighted MRI from 8 years ago reveals 

degeneration and a high-intensity zone (red arrow) on the L5-S1 intervertebral disc, and flexion and 

an extension lateral X-ray showed spinal segmental instability at L5-S1. Blue arrow: small bowel loop. 

External iliac artery (EIA); internal iliac artery (IIA); high-intensity zone (HIZ).  

A 77-year-old woman was admitted to a local hospital complaining of back pain resulting 

from a L2 acute vertebral body compression fracture after falling 1 month previously. She 

had received a posterior lumbar interbody fusion at the L3-4-5 levels due to spinal stenosis 

20 years before. On the day of admission, a lumbar spine magnetic resonance imaging 

(MRI) showed that in addition to the L2 vertebral body fracture, invagination of the small 

intestine into the intervertebral disc space at L5-S1 was discovered by chance (Figure 1A). 

However, the symptom of a bowel obstruction was not observed. On a lateral lumbar spinal 

X-ray, the lordotic angle was markedly increased at the L5-S1 level (Figure 1A). 

Additionally, the L5-S1 disc space had widened. On retrospective review, on an MRI taken 

8 years previously, the high-intensity zone was observed at the anterior portion of the L5-

S1 intervertebral disc (Figure 1B). In addition, a flexion and extension lateral lumbar spinal 

X-ray performed 8 years ago showed segmental instability at L5-S1 and an increased 

lordotic angle, respectively, though the degree of lordosis was less pronounced (Figure 1B). 

Over the following 8 years, the segmental instability at L5-S1 had aggravated. Additionally, 

the X-rays taken on admission 8 years before revealed a broken L5 screw, which suggests 

that the L5 screw had not been functioning. The T-score of bone mineral density of the L1-

4 spine on admission was −5.6, indicating severe osteoporosis. The invagination of 

peritoneal or retroperitoneal structures into the lumbar intervertebral disc space rarely 

occurs. A dozen cases of intervertebral invagination of intra-abdominal structures, such as 

the intestine, vena cava, iliac vessels, the torn redundant anterior longitudinal ligament 

(ALL), retroperitoneal fat, and the psoas muscle have been reported [1–4]. Usually, 

invagination of peritoneal or retroperitoneal structures into the lumbar intervertebral disc 

space are induced by acute trauma. Only two studies have reported atraumatic cases of 

entrapment of intra-abdominal structures into the intervertebral disc space [2,4]. A defect 

or severe laxity of the anterior longitudinal ligament (ALL) combined with disruption of 

the anterior portion of the annulus fibrosus are prerequisites for the invagination of intra-

abdominal structures into the intervertebral disc space [2]. Even though these anterior 

Figure 1. (A) T2-weighted lumbar spine magnetic resonance images (MRIs) on admission day reveal
invagination of the small intestine (red arrows) into the intervertebral disc space of L5-S1. A lateral
lumbar spinal X-ray performed on the day of admission shows the markedly increased lordotic angle
at the L5-S1 level and a widened L5-S1 disc space. (B) T2-weighted MRI from 8 years ago reveals
degeneration and a high-intensity zone (red arrow) on the L5-S1 intervertebral disc, and flexion and an
extension lateral X-ray showed spinal segmental instability at L5-S1. Blue arrow: small bowel loop.
External iliac artery (EIA); internal iliac artery (IIA); high-intensity zone (HIZ). A 77-year-old woman
was admitted to a local hospital complaining of back pain resulting from a L2 acute vertebral body
compression fracture after falling 1 month previously. She had received a posterior lumbar interbody
fusion at the L3-4-5 levels due to spinal stenosis 20 years before. On the day of admission, a lumbar
spine magnetic resonance imaging (MRI) showed that in addition to the L2 vertebral body fracture,
invagination of the small intestine into the intervertebral disc space at L5-S1 was discovered by chance
(Figure 1A). However, the symptom of a bowel obstruction was not observed. On a lateral lumbar
spinal X-ray, the lordotic angle was markedly increased at the L5-S1 level (Figure 1A). Additionally,
the L5-S1 disc space had widened. On retrospective review, on an MRI taken 8 years previously,
the high-intensity zone was observed at the anterior portion of the L5-S1 intervertebral disc (Figure
1B). In addition, a flexion and extension lateral lumbar spinal X-ray performed 8 years ago showed
segmental instability at L5-S1 and an increased lordotic angle, respectively, though the degree of
lordosis was less pronounced (Figure 1B). Over the following 8 years, the segmental instability at L5-S1
had aggravated. Additionally, the X-rays taken on admission 8 years before revealed a broken L5
screw, which suggests that the L5 screw had not been functioning. The T-score of bone mineral density
of the L1-4 spine on admission was −5.6, indicating severe osteoporosis. The invagination of peritoneal
or retroperitoneal structures into the lumbar intervertebral disc space rarely occurs. A dozen cases of
intervertebral invagination of intra-abdominal structures, such as the intestine, vena cava, iliac vessels,
the torn redundant anterior longitudinal ligament (ALL), retroperitoneal fat, and the psoas muscle have
been reported [1–4]. Usually, invagination of peritoneal or retroperitoneal structures into the lumbar
intervertebral disc space are induced by acute trauma. Only two studies have reported atraumatic
cases of entrapment of intra-abdominal structures into the intervertebral disc space [2,4]. A defect or
severe laxity of the anterior longitudinal ligament (ALL) combined with disruption of the anterior
portion of the annulus fibrosus are prerequisites for the invagination of intra-abdominal structures
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into the intervertebral disc space [2]. Even though these anterior vertebral structures contribute to
spine stability, enabling it to withstand high mechanical loads, continuous mechanical forces due to
spinal segmental instability can damage the ALL and the anterior annulus fibrosus. Spinal fusion is a
frequently performed surgical technique to treat various spinal conditions. However, after surgery,
rapid degeneration of the adjacent spinal segments can occur. This can lead to various spinal disorders,
including spinal stenosis, herniated lumbar disc, and hypertrophic facet arthritis [5]. Likewise, for
our patient, the spinal fusion operation on L3-4-5 resulted in overt mechanical loading on the inferior
spinal segment (L5-S1) with associated segmental instability. The instability may have contributed to
damaging the ALL and caused a tear in the anterior portion of the annulus fibrosus (as we can see in the
MRI from 8 years ago). The defect in the L5-S1 intervertebral disc after the tear would have caused the
vacuum, which was filled with the patient’s small intestine. Although intervertebral invagination of
intra-abdominal structures does not commonly occur, clinicians should be aware of this complication
in patients who have spinal segmental instability, especially in those who have undergone spinal
fusion surgery.

Consent for Publication: The patient provided their written informed consent for the publication of the case.

Funding: The present study was supported by a National Research Foundation of Korea grant funded by the
Korean government (grant no. NRF-2019R1F1A1061348).

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References

1. Ford, W.D. Traumatic incarceration of the jejunum between two lumbar vertebrae. J. Pediatr. Surg. 1979, 14,
189–190. [CrossRef]

2. Kim, J.N.; Kwon, S.T.; Ryu, K.N. Invagination of intra-abdominal structures in the lumbar intervertebral disc
space. Skeletal. Radiol. 2016, 45, 1593–1601. [CrossRef] [PubMed]

3. Rodger, R.M.; Missiuna, P.; Ein, S. Entrapment of bowel within a spinal fracture. Pediatr. Orthop. 1991, 11,
783–785. [CrossRef] [PubMed]

4. Yoo, M.W.; Lee, C.M.; Park, S.Y.; Park, J.; Jin, W.; Ryu, K. Intradiscal herniation of the common iliac vessels:
A case report. J. Korean Soc. Radiol. 2011, 65, 411–414. [CrossRef]

5. Maragkos, G.A.; Motiei-Langroudi, R.; Filippidis, A.S.; Glazer, P.A.; Papavassiliou, E. Factors Predictive of
Adjacent Segment Disease After Lumbar Spinal Fusion. World Neurosurg. 2020, 133, e690–e694. [CrossRef]
[PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/0022-3468(79)90019-8
http://dx.doi.org/10.1007/s00256-016-2471-y
http://www.ncbi.nlm.nih.gov/pubmed/27614964
http://dx.doi.org/10.1097/01241398-199111000-00017
http://www.ncbi.nlm.nih.gov/pubmed/1960207
http://dx.doi.org/10.3348/jksr.2011.65.4.411
http://dx.doi.org/10.1016/j.wneu.2019.09.112
http://www.ncbi.nlm.nih.gov/pubmed/31568911
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

