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Background. Although lumbar isthmic spondylolisthesis is frequent in the Caucasian population, its association with
spondylodiscitis is extremely rare. Case Description. The authors reported the case of a 44-year-old patient affected by pyogenic
spondylodiscitis on previously documented isthmic spondylolisthesis at the L5-S1 level. The patient was surgically treated by
circumferential arthrodesis combining anterior lumbar interbody fusion (ALIF), followed by L4-S1 percutaneous osteosynthesis
using the same anesthesia. Appropriate antibiotherapy to methicillin-susceptible Staphylococcus aureus, found on the
intraoperative samplings, was then delivered for 3 months, allowing satisfactory evolution on the clinical, biological, and
radiological levels. Discussion. This is the first case report of spondylodiscitis affecting an isthmic spondylolisthesis surgically
treated by circumferential arthrodesis. In addition to providing large samplings for analysis, it confirms the observed evolution
over the past 30 years in modern care history of spondylodiscitis, increasingly including surgical treatment with spinal
instrumentation, thus avoiding the need of an external immobilization. Care must nonetheless be exercised in performing the
ALIF because of the inflammatory tissue increasing the risk of vascular injury. Conclusion. Spondylodiscitis occurring on an L5-
S1 isthmic spondylolisthesis can be safely managed by circumferential arthrodesis combining ALIF then percutaneous
osteosynthesis in the same anesthesia, obviously followed by appropriate antibiotherapy.

1. Introduction

Spondylolisthesis and spondylodiscitis are nowadays com-
mon spinal pathologies in the neurosurgery department [1,
2]. Although spondylodiscitis is rare in the general popula-
tion [3], its current increasing incidence is deemed to be mul-
tifactorial, due to the growth of ageing people and chronic
diseases, improvement of diagnostic tools, general use of
indwelling intravascular catheters, and immunosuppressive
therapies [4]. Likewise, history of intravenous drug abuse
[5] represents another major risk factor of pyogenic spondy-
lodiscitis, the disruption of the cutaneous barrier causing
direct blood contamination by pathogenic germs. The fol-

lowing hematogenous infection of vertebral endplates then
spreads to the intervertebral disc space, finally resulting in
the classical presentation of spondylodiscitis. On the other
side, lumbar isthmic spondylolisthesis, caused by a defect in
the pars articularis, is a common radiological entity and
may be observed in up to 20% of spine X-rays, most of these
cases being asymptomatic [6, 7]. While they are not usually
associated, spondylolisthesis following spondylodiscitis is a
rare and already described phenomenon [8]. Sometimes,
the chronology may differ and infection occurs in a degenera-
tive intervertebral disc. This case report is about a 44-year-old
patient with L5-S1 pyogenic infection on a previous isthmic
spondylolisthesis.
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2. Case Presentation

A 44-year-old patient, with a medical history of intravenous
drug abuse and hepatitis C infection, was admitted for erysip-
elas of the left leg following cutaneous wound. Blood cultures
grew methicillin-susceptible Staphylococcus aureus. System-
atic thoraco-abdominopelvic CT scan was performed, dem-
onstrating asymptomatic L5-S1 isthmic spondylolisthesis,
without clear sign of spondylodiscitis (Figure 1).

Intravenous antibiotic therapy with Orbenin was admin-
istrated for 2 weeks, with satisfactory biological and clinical
evolution, allowing hospital discharge of the patient at the
end of his treatment. Three weeks later, the patient is read-
mitted for low back pain and persistent fever. Neurological
examination revealed intermittent bilateral L5 sciatica with
drug-resistant pain. Lumbar MRI and CT scan demonstrated
this time undoubted signs of L5-S1 spondylodiscitis on preex-
isting spondylolisthesis, with appearance of major mirror-
image osteolysis of the vertebral endplates (Figure 2).

The blood cultures were once again positive with
methicillin-susceptible Staphylococcus aureus, and intrave-
nous Orbenin was once more administrated. Because of the
serious osteolysis, potential spinal instability threatening the
neurological functions, and disabling pain, surgical treatment
was decided, consisting of L5-S1 circumferential arthrodesis.
Anterior lumbar interbody fusion (ALIF) of the L5-S1 level
was first performed, using a Medtronic AVILA cage, with
16 degrees angulation and 10mm height, to restore correct
lumbar lordosis. Cancellous bone graft was placed in the cage
to achieve the required fusion. Consecutive posterior percuta-
neous L4-S1 fixation was then completed, finalizing the stabi-
lization, using the same anesthesia. The L5 level was willingly
spared due to low radiographic visibility of the pedicles and
significant osteolysis of the vertebra (Figure 3).

The intraoperative disc sampling appeared to be positive
with methicillin-susceptible Staphylococcus aureus, in spite of
ongoing intravenous antibiotic therapy. Modified treatment
by Ofloxacin and Rifampicin, appropriate to the antibio-
gram, was delivered for 3 months after the surgery, with hos-
pital discharge at J9. One year later, the infection was cured,
and the patient did not complain about low back pain any-
more and was able to return to work without difficulty, while
the radiological assessment demonstrated satisfying fusion of
the L5-S1 arthrodesis (Figure 4).

3. Discussion

3.1. A Rare Pathological Entity. Few reports are available
about spondylodiscitis on previous isthmic spondylolisth-
esis, and none of them described surgical procedure. Tanaka
et al. [9] mentioned the case of a 35-year-old orthopedic
surgeon experiencing an L4-L5 spondylodiscitis, while this
patient was already conservatively treated for a radiologi-
cally documented L4-L5 isthmic spondylolisthesis inducing
chronic low back pain. Following medical treatment includ-
ing culture-specific antibiotics and lumbar bracing, favorable
outcome was achieved. Guglielmino et al. [10] related the
only other adult case about a brucellar spondylodiscitis, with
retroperitoneal muscle abscess surgically drained, but with-

out spinal instrumentation and definitive radiological proof
of a preexisting spondylolisthesis. The remaining subjects
[11, 12] referred to pediatric patients for whom a nonopera-
tive treatment was decided. Nevertheless, Nagashima et al.
[12] featured the specificity of a spontaneous fusion of the
grade III isthmic spondylolisthesis at the L5-S1 level. Consid-
ering that the annulus fibrosus is approximately supplied by
vessels up to the age of 20 years [13, 14], the primary stage
of infection is named discitis in this population, whereas
the first step of infection in older patients is deemed to be ver-
tebral osteomyelitis [15], with secondary spread to the inter-
vertebral disc and adjacent vertebral endplate, justifying the
term of spondylodiscitis. On the other hand, a histology
study from Roberts et al. [16] pointed out the presence of
blood vessels developing from the outer aspect of the annulus
fibrosus in degenerative discs. Likewise, an immunohisto-
chemical study from Ali et al. highlighted vascularization-
related growth factor in the annulus fibrosus of degenerative
discs, highly connected with the progression of angiogenesis
[17]. These more recent findings are consistent with long-
time observations [18], stating that pyogenic infections can
primarily occur in the intervertebral disc, especially in degen-
erative levels, namely, spondylolisthesis in our example.

3.2. Surgical Management. Even though spondylodiscitis
treatment first and foremost relies on appropriate antibiotic
therapy and spinal immobilization, several cases require surgi-
cal interventions. Occurrence of a motor deficit by medullary
or nerve root compression imposes urgent laminectomy for
functional prognosis, with optional spine fixation by osteo-
synthesis [19]. The presence of an epidural abscess threatening
the integrity of the dural sac also represents semiurgent
surgical indication, taking account of the potential neuro-
logical compromise [20]. When bony destruction jeopardizes
spine stability and clear local kyphosis is demonstrated, as for
our case report, surgical spinal stabilization appears as a safe
option [21], considering anterior, posterior, or combined
approaches, adapted to the spinal level and degree of osteo-
lysis. Anterior discectomy and fusion in septic condition
with external spinal immobilization has been a long-term
proposed therapeutic option [22–24] with satisfying fusion

Figure 1: The lumbar spine in sagittal sections, highlighting an L5-
S1 spondylolisthesis by isthmic lysis.
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rates and absence of infectious recurrence. Nevertheless, one
must specify that if vascular injuries are already common
in ALIF in a noninfectious context [25, 26], debridement
and bone grafting in discitis are often more challenging
because of the inflammatory tissue, logically leading to an
increased risk of vascular wounds [27]. Posterior instrumen-
tation has also been proposed in case of vicious instability of
the affected spinal region [28–30], avoiding in this way
additional thoracolumbar bracing. Both sequential or simul-
taneous surgical strategies (using the same or two different
anesthesia) have been compared without significant impact
on the clinical outcomes [31, 32]. We advocated the simul-
taneous strategy with only one anesthesia, first performing
the ALIF to optimize the opening of the disc space and
reduction of the spondylolisthesis and to prevent the sec-
ondary migration of the bone graft [30]. In our specific case,
the circumferential arthrodesis of L5-S1 was obviously the

best surgical option because of the spinal instability caused
by the major osteolysis of the vertebral endplates. Moreover,
the use of a large cage, restoring disc height and thus bilater-
ally opening the intervertebral foramens, as well as the
drainage of the intervertebral abscess, released the L5 roots.
Association with effective antibiotherapy, decreasing of the
local inflammation, allowed final bilateral L5 sciatica relief.
Reduction of mobility induced by lumbar arthrodesis may
possibly reduce axial pain [33], explaining the favorable evo-
lution of our patient. Lastly, the increased risk of venous
thromboembolism induced by immobilization and spinal
surgery, especially concerning a patient with a history of
intravenous drug abuse, justifies adapted prophylactic proto-
col [34]. Despite satisfying results one year after surgery, lon-
ger follow-up would be necessary to confirm proper bone
healing and advanced fusion without infection recurrence,
outlining the limits of a single retrospective case report.

Figure 2: Preoperative (a) lumbar spine radiography in standing position and (b) lumbar CT scan, demonstrating the L5-S1 spondylodiscitis
on previous spondylolisthesis, with major osteolysis of the vertebral endplates.

Figure 3: Postoperative (a) lumbar spine radiography in standing position and (b) lumbar CT scan, demonstrating the restoration of the
lumbar lordosis and partial reduction of the L5-S1 spondylolisthesis.
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3.3. Bacteriology. Staphylococcus aureus represents the causal
infectious agent in 40 to 60% of cases of spondylodiscitis [3],
the large majority of community-acquired strains being
susceptible to methicillin [5]. However, it should be noted
that the involvement of methicillin-resistant Staphylococcus
aureus in spondylodiscitis is at the present time becoming
more frequent [5]. In our case report, one specific interesting
point is the positivity of the disc samples despite the begin-
ning of an effective antibiotherapy before undergoing sur-
gery. One can argue that discectomy and thus equivalent of
surgical debridement have potentially facilitated the resolu-
tion of the infection in this particular case, by effective drain-
ing of the abundant pus. This intraoperative observation,
comparable to an abscess with poor antibiotic diffusion, can
explain the temporary resistance of infection to antibiother-
apy at the time of surgery. Furthermore, if the blood cultures
are negative at the initial assessment, the anterior discectomy
with surgical samplings appears to be more effective than
simple CT-guided biopsy to identify the pathogenic agent,
getting more material for bacteriological and fungal analyses,
especially following the beginning of probabilistic broad-
spectrum intravenous antibiotics [35]. In our case, treatment
failure at the initial stage of the infection (bacteremia follow-
ing erysipelas) highlights the lack of sensitive and specific
biomarkers of antibiotherapy effectiveness. In this context,
current research on innovative blood sampling and analysis
techniques for detection of biomarkers and microorganisms
appears relevant for both initial diagnosis and monitoring
of the response to treatment [36, 37]. Similarly, the negativity
of CT scan emphasizes its lack of sensitivity at the early stages
of spondylodiscitis, also demonstrated for MRI [38]. In this
way, one can argue the usefulness of PET (positron emission
tomography) CT scan in such presentation, because of its low
likelihood ratio negative and performance at early stages of
infection (even in the presence of spinal implant) [39].

4. Conclusion

Spondylodiscitis on previous isthmic spondylolisthesis is
nowadays a rare, but an already known entity, most often

conservatively treated. Here, we described the first case receiv-
ing a circumferential arthrodesis in this context of major
osteolysis and consequent spinal instability. The favorable
clinical and radiological evolution supports the idea that a jus-
tified instrumentation is safe in spinal infection.

Disclosure

Anthony Lubiato and Guillaume Baucher are co-first
authors.

Conflicts of Interest

The authors declare that there is no conflict of interest
regarding the publication of this paper.

References

[1] Y. X. J. Wang, Z. Káplár, M. Deng, and J. C. S. Leung, “Lumbar
degenerative spondylolisthesis epidemiology: a systematic
review with a focus on gender-specific and age-specific preva-
lence,” Journal of Orthopaedic Translation, vol. 11, pp. 39–52,
2017.

[2] A. Sur, K. Tsang, M. Brown, and N. Tzerakis, “Management of
adult spontaneous spondylodiscitis and its rising incidence,”
The Annals of The Royal College of Surgeons of England,
vol. 97, no. 6, pp. 451–455, 2015.

[3] L. Grammatico, S. Baron, E. Rusch et al., “Epidemiology of
vertebral osteomyelitis (VO) in France: analysis of hospital-
discharge data 2002–2003,” Epidemiology and Infection,
vol. 136, no. 5, pp. 653–660, 2008.

[4] T. Akiyama, H. Chikuda, H. Yasunaga, H. Horiguchi,
K. Fushimi, and K. Saita, “Incidence and risk factors for mor-
tality of vertebral osteomyelitis: a retrospective analysis using
the Japanese diagnosis procedure combination database,”
BMJ Open, vol. 3, no. 3, 2013.

[5] M. Fantoni, E. M. Trecarichi, B. Rossi et al., “Epidemiological
and clinical features of pyogenic spondylodiscitis,” European
Review for Medical and Pharmacological Sciences, vol. 16,
Suppl 2, pp. 2–7, 2012.

[6] B. E. Fredrickson, D. Baker, W. J. McHolick, H. A. Yuan, and
J. P. Lubicky, “The natural history of spondylolysis and spon-
dylolisthesis,” The Journal of Bone and Joint Surgery. American
Volume, vol. 66, no. 5, pp. 699–707, 1984.

[7] J. W. Frymoyer, “Back pain and sciatica,”New England Journal
of Medicine, vol. 318, no. 5, pp. 291–300, 1988.

[8] A. T. Wynne and G. W. Southgate, “Discitis causing spondylo-
listhesis. A case report,” Spine, vol. 11, no. 9, pp. 970–972,
1986.

[9] M. Tanaka, H. Shimizu, Y. Yato, T. Asazuma, and K. Nemoto,
“Acute pyogenic discitis in a degenerative intervertebral disc in
an adult,” International Medical Case Reports Journal, vol. 3,
pp. 77–80, 2010.

[10] A. Guglielmino, M. Sorbello, P. Murabito et al., “A case of
lumbar sciatica in a patient with spondylolysis and spondy-
lolysthesis and underlying misdiagnosed brucellar discitis,”
Minerva Anestesiologica, vol. 73, no. 5, pp. 307–312, 2007.

[11] Y. Smorgick, Y. Floman, Y. Anekstein, R. Shitrit,
L. Copeliovitch, and Y. Mirovsky, “Discitis and isthmic spondy-
lolisthesis: a case report,” Journal of Pediatric Orthopaedics B,
vol. 17, no. 1, pp. 39–41, 2008.

Figure 4: One-year CT scan control, highlighting the correct fusion
of the L5-S1 level.

4 Case Reports in Surgery



[12] H. Nagashima, Y. Morio, T. Nishi, H. Hagino, and R. Teshima,
“Spontaneous fusion of isthmic spondylolisthesis after Disci-
tis,” Clinical Orthopaedics and Related Research, vol. 403,
pp. 104–107, 2002.

[13] J. L. Whalen, W. W. Parke, J. M. Mazur, and E. S. Stauffer,
“The intrinsic vasculature of developing vertebral end plates
and its nutritive significance to the intervertebral discs,” Jour-
nal of Pediatric Orthopaedics, vol. 5, no. 4, pp. 403–410, 1985.

[14] M. Rudert and B. Tillmann, “Lymph and blood supply of the
human intervertebral disc. Cadaver study of correlations to
discitis,” Acta Orthopaedica Scandinavica, vol. 64, no. 1,
pp. 37–40, 1993.

[15] A. M. Wiley and J. Trueta, “The vascular anatomy of the spine
and its relationship to pyogenic vertebral osteomyelitis,” The
Journal of Bone and Joint Surgery. British volume, vol. 41-B,
no. 4, pp. 796–809, 1959.

[16] S. Roberts, H. Evans, J. Trivedi, and J. Menage, “Histology
and pathology of the human intervertebral disc,” The Journal
of Bone and Joint Surgery. American Volume, vol. 88, Suppl
2, pp. 10–14, 2006.

[17] R. Ali, C. le Maitre, S. Richardson, J. Hoyland, and
A. Freemont, “Connective tissue growth factor expression in
human intervertebral disc: implications for angiogenesis in
intervertebral disc degeneration,” Biotechnic & Histochemistry,
vol. 83, no. 5, pp. 239–245, 2008.

[18] H. B. S. Kemp, J. W. Jackson, J. D. Jeremiah, and A. J. Hall,
“Pyogenic infections OCCURRING primarily in intervertebral
discs,” The Journal of Bone and Joint Surgery British Volume,
vol. 55-B, no. 4, pp. 698–714, 1973.

[19] M. Liebergall, G. Chaimsky, J. Lowe, G. C. Robin, and
Y. Floman, “Pyogenic vertebral osteomyelitis with paralysis.
Prognosis and treatment,” Clinical Orthopaedics and Related
Research, no. 269, pp. 142–150, 1991.

[20] R. O. Darouiche, “Spinal epidural abscess,” New England Jour-
nal of Medicine, vol. 355, no. 19, pp. 2012–2020, 2006.

[21] M. Rayes, C. B. Colen, D. A. Bahgat et al., “Safety of instrumen-
tation in patients with spinal infection,” Journal of Neurosur-
gery: Spine, vol. 12, no. 6, pp. 647–659, 2010.

[22] S. E. Emery, D. P. Chan, and H. R. Woodward, “Treatment
of hematogenous pyogenic vertebral osteomyelitis with ante-
rior debridement and primary bone grafting,” Spine, vol. 14,
no. 3, pp. 284–291, 1989.

[23] D. Fang, K. M. Cheung, I. D. Dos Remedios, Y. K. Lee,
and J. C. Leong, “Pyogenic vertebral osteomyelitis: treatment
by anterior spinal debridement and fusion,” Journal of Spinal
Disorders, vol. 7, no. 2, pp. 173–180, 1994.

[24] W. M. Rambo Jr., “Treatment of lumbar discitis using silicon
nitride spinal spacers: a case series and literature review,” Inter-
national Journal of Surgery Case Reports, vol. 43, pp. 61–68,
2018.

[25] J. K. Baker, P. R. Reardon, M. J. Reardon, and M. H. Heggeness,
“Vascular injury in anterior lumbar surgery,” Spine, vol. 18,
no. 15, pp. 2227–2230, 1993.

[26] A. A. Nourian, C. M. Cunningham, A. Bagheri, J. D. Bruffey,
and R. K. Eastlack, “Effect of anatomic variability and level of
approach on perioperative vascular complications with ante-
rior lumbar interbody fusion,” Spine, vol. 41, no. 2, pp. E73–
E77, 2016.

[27] G. A. Fantini, I. P. Pappou, F. P. Girardi, H. S. Sandhu, and
Cammisa FP Jr, “Major vascular injury during anterior lumbar

spinal surgery: incidence, risk factors, and management,”
Spine, vol. 32, no. 24, pp. 2751–2758, 2007.

[28] C. Klöckner and R. Valencia, “Sagittal alignment after anterior
debridement and fusion with or without additional posterior
instrumentation in the treatment of pyogenic and tuberculous
spondylodiscitis,” Spine, vol. 28, no. 10, pp. 1036–1042, 2003.

[29] M. A. Flierl, K. M. Beauchamp, G. E. Bolles, E. E. Moore,
and P. F. Stahel, “Fatal outcome after insufficient spine fixa-
tion for pyogenic thoracic spondylodiscitis: an imperative
for 360 degrees fusion of the infected spine,” Patient Safety
in Surgery, vol. 3, no. 1, p. 4, 2009.

[30] B. Blondel, S. Fuentes, G. Pech-Gourg, P. Metellus, and
H. Dufour, “Minimally invasive osteosynthesis in septic condi-
tions,” Neurochirurgie, vol. 57, no. 1, pp. 15–20, 2011.

[31] O. Safran, N. Rand, L. Kaplan, S. Sagiv, and Y. Floman,
“Sequential or simultaneous, same-day anterior decompres-
sion and posterior stabilization in the management of vertebral
osteomyelitis of the lumbar spine,” Spine, vol. 23, no. 17,
pp. 1885–1890, 1998.

[32] C. Ozturk, U. Aydinli, R. Vural, A. Sehirlioglu, and M. Mutlu,
“Simultaneous versus sequential one-stage combined anterior
and posterior spinal surgery for spinal infections (outcomes
and complications),” International Orthopaedics, vol. 31,
no. 3, pp. 363–366, 2007.

[33] M. H. Deininger, M. I. Unfried, V. I. Vougioukas, and
U. Hubbe, “Minimally invasive dorsal percutaneous spondy-
lodesis for the treatment of adult pyogenic spondylodiscitis,”
Acta Neurochirurgica, vol. 151, no. 11, pp. 1451–1457, 2009.

[34] S. Chibbaro, H. Cebula, J. Todeschi et al., “Evolution of
prophylaxis protocols for venous thromboembolism in neuro-
surgery: results from a prospective comparative study on low-
molecular-weight heparin, elastic stockings, and intermit-
tent pneumatic compression devices,” World Neurosurgery,
vol. 109, pp. e510–e516, 2018.

[35] S.-C. Yang, T.-S. Fu, L.-H. Chen, W. J. Chen, and Y. K. Tu,
“Identifying pathogens of spondylodiscitis: percutaneous
endoscopy or CT-guided biopsy,” Clinical Orthopaedics and
Related Research, vol. 466, no. 12, pp. 3086–3092, 2008.

[36] M. Ganau, N. C. Syrmos, F. D'Arco et al., “Enhancing contrast
agents and radiotracers performance through hyaluronic acid-
coating in neuroradiology and nuclear medicine,” Hellenic
Journal of Nuclear Medicine, vol. 20, no. 2, pp. 166–168, 2017.

[37] L. Ganau, L. Prisco, G. Ligarotti, R. Ambu, and M. Ganau,
“Understanding the pathological basis of neurological diseases
through diagnostic platforms based on innovations in biomed-
ical engineering: new concepts and theranostics perspectives,”
Medicine, vol. 5, no. 1, p. 22, 2018.

[38] J. J. Fragío-Gil, R. González-Mazarío, M. de la Rubia Navarro,
and J. A. Román-Ivorra, “The role of 18F-FDG PET/CT in
early infectious discitis: a case report after a negative MRI,”
Radiology Case Reports, vol. 14, no. 10, pp. 1214–1220, 2019.

[39] M. L. Prodromou, P. D. Ziakas, L. S. Poulou, P. Karsaliakos,
L. Thanos, and E. Mylonakis, “FDG PET is a robust tool for
the diagnosis of spondylodiscitis: a meta-analysis of diagnostic
data,” Clinical Nuclear Medicine, vol. 39, no. 4, pp. 330–335,
2014.

5Case Reports in Surgery


	Surgical Management of L5-S1 Spondylodiscitis on Previously Documented Isthmic Spondylolisthesis: Case Report and Review of the Literature
	1. Introduction
	2. Case Presentation
	3. Discussion
	3.1. A Rare Pathological Entity
	3.2. Surgical Management
	3.3. Bacteriology

	4. Conclusion
	Disclosure
	Conflicts of Interest

