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Abstract 

Low back pain is one of the most common pathologies worldwide. When conservative treatment fails to 
yield good results, surgery is the recommended approach. Despite spinal fusion, some patients 
continue to experience persistent low back pain. This is where  a series of studies come into play to 
detect the source of treatment failure. The use of bone scintigraphy with SPECT (single -photon 
emission computed tomography) in combination with computed tomography (CT) has greatly improved 
the anatomical localization of abnormalities found in SPECT. While pseudoarthrosis is a significant 
cause of spinal fusion failure, in recent years, it has been observed that certain low-virulence pathogens 
are also implicated in persistent low back pain. This is the focus of our s tudy, in which we identified 
two patients with persistent low back pain after surgery, both of whom tested positive for chronic low -
grade infection using SPECT/CT. 

        Level of evidence: IV 
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Introduction

ow back pain is a highly prevalent condition both in 
our local population and globally, with at least 1 out 
of every 10 patients (9.4%) reporting pain in this 

region.1,2 The management of low back pain varies in 
different ways, ranging from conservative treatment with 
analgesics and physiotherapy to more invasive methods, 
depending on the underlying cause of the condition.3 

Unfortunately, in some instances, even after undergoing 
spinal fusion surgery, a significant number of patients 
continue to experience or develop low back pain. Studies 
report a prevalence of reoperation at 14% within 4 years 
and 19% within 11 years.4,5 

Clinical outcomes in patients undergoing surgical 
reintervention tend to be poorer compared to primary 
surgery. Therefore, the accurate identification of patients 
who may benefit from reintervention is crucial.6 Loosening 
of hardware following lumbar fusion can reach up to 65%, 
affecting bone fusion and segmental stability, which can lead 
to pain and serve as a potential reason for intervention.7  

Screw loosening, increasing pain, and subsequent spinal 
fusion failure could be associated with a significant yet 
unknown prevalence of chronic low-virulence infection at 

the surgical site and implant.8-10  
The number of previous surgeries appears to be a risk 

factor for the increase in chronic low-grade infections 
(29.1%), predominantly caused by Propionibacterium spp 
and Staphylococcus in cases of spinal revisión.9 both 
pathogens are commonly found in hair follicles and on the 
skin, increasing the risk of intraoperative contamination.11  

The evaluation of patients with persistent pain after spinal 
fusion includes clinical examination and imaging, with X-
rays and CT scans being the primary modalities.  

Conventional images are used to assess changes in material 
position, loosening, vertebral fusion, vertebral alignment, or 
possible pseudoarthrosis. Due to the presence of nonspecific 
postoperative changes and metal-related technique 
artifacts, the interpretation of tomographic images can 
sometimes be inconclusive. Consequently, the decision to 
perform surgical reintervention based solely on imaging 
studies can be challenging to determine.12-14  

Bone scintigraphy with SPECT (Single Photon Emission 
Computed Tomography) is a valuable tool for evaluating 
patients with persistent low back pain following surgery 
because it is an imaging study unaffected by metallic 
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technique artifacts.15-17 Additionally, with the advent of 
hybrid imaging techniques, combining SPECT and CT, the 
anatomical localization of abnormalities found in SPECT has 
significantly improved, greatly enhancing its specificity.18  

Today, SPECT/CT is used in some centers for patients who 
continue to experience low back pain after spinal fusion 
surgery to detect signs of pseudoarthrosis.19 However, there 
are few reports associating radiotracer positivity in SPECT 
with chronic infection in patients with spinal implants. We 
present two patients who underwent spinal reintervention 
due to persistent pain, both of whom exhibited increased 
radiotracer uptake on SPECT/CT scans, revealing chronic 
low-grade infection by Propionibacterium acnes as the 
finding 

 

Case Presentation 1  
  A 69-year-old female patient presented with a history of 
orthopedic issues. She had previously undergone L3-L4 
decompression and fusion at our center due to lumbar 
stenosis, which required revision the following year, 
involving hardware replacement and extension to S1. She 
consulted our service two years later due to one year of 
bilateral sacroiliac and lumbar pain that did not improve 
with conservative treatment. On the spine X-ray, the 
previous osteosynthesis material was observed without 
sagittal or coronal misalignment [Figure 1]. The axial 
computed tomography scan showed facet joint arthrosis and 
signs of instability (facet vacuum phenomenon) [Figure 2]. 
Additionally, a SPECT/CT scan showed increased radiotracer 
uptake in the right L4 and L5 regions and the left L5 region 
[Figure 3]. It was decided to address the condition surgically. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Preoperative (EOS) X-ray showing previous posterior surgery 

performed at L3-S1 

Figure 2. Preoperative CT scans showing signs of instability at L2-

L3 and bilateral sacroiliac joints 

Figure 3. Lumbar SPECT/CT scan. Hypercaptation of the radiotracer 

is observed in the right pedicle screws of L4 and L5 and in the left 

pedicle screw of L5 

 
  With a posterior approach, the screws and rods from the 
previous surgery were removed. The right L5 screw was sent 
for culturing via sonication, and soft tissue samples were also 
sent for conventional culture. Subsequently, new pedicle 
screws were placed from L3 to S1, along with bilateral 
sacroiliac screws [Figure 4]. 
  The patient's pain improved after the intervention, but on 
the fifth postoperative day, she developed moderate serous 
drainage from the surgical wound. Laboratory tests showed 
a white blood cell count of 12,500, ESR of 33, and a CRP level 
of 1.2. Suspecting a surgical site infection, wound irrigation 
was performed on the tenth postoperative day. The patient 
showed significant clinical improvement. On the 15th 
postoperative day, the screw sample sent for analysis using 
the sonication method during the first surgery tested positive 
for Propionibacterium acnes. Therefore, the antibiotic 
treatment was switched to oral minocycline for 8 weeks. 
  The patient is currently 12 months post her last 
intervention. She currently has laboratory parameters 
within the normal range and she carries out her daily 
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activities as usual without the need for analgesics. 

Figure 4. Postoperative X-ray with fusion from L3 to the pelvis 

 

Case Presentation 2 
  A 70-year-old male patient with a medical history of 
hypertension and smoking had a surgical history of L3-L5 
fusion at our center due to lumbar stenosis. He required 
two revisions at 3 and 6 years after the initial surgery, 
performed at another center, due to hardware loosening, 
with extension from L2 to S1. 
  The patient presented to us with left paravertebral lumbar 
pain associated with paresthesias on the right lateral thigh. 
The CT scan showed signs of instability, with a vacuum 
phenomenon at L1-L2 [Figure 5]. The SPECT scan revealed 
increased radiotracer uptake at the L4-L5 level bilaterally 
[Figure 6]. Given the failure of conservative treatment, it was 
decided to proceed with surgical treatment. 
  In the first stage, an anterior fusion was performed via XLIF 
(Extreme Lateral Interbody Fusion) at the L1-L2 level. 
Subsequently, in a posterior approach, the previously placed 
osteosynthesis hardware was removed. Pedicle screws at the 
S1 level were sent for culture via sonication, and bone and 
fibrotic tissue were sent for culture by conventional 
methods. Bilateral pedicle screws at the L1-L2 level were 
inserted along with rods [Figure 7]. 
  Rescue of Propionibacterium acnes from the culture (S1 
right screw) via sonication was obtained after 20 days of 
surgery. Soft tissue culture remained negative. With this 
rescue, the antibiotic treatment was further adjusted to 
amoxicillin 1 g every 8 hours for 6 weeks. Currently, 13 
months post-surgery, the patient carries out his daily tasks 
without limitations, without the need for assistance, and 
without the use of analgesics. 

Discussion 
  SPECT/CT bone imaging is a useful imaging study in 
patients with persistent lumbar pain following fusion. A 
study conducted by Al-Riyami et al. demonstrated an 85% 
positivity rate of the radiotracer in patients with lumbar 
instrumentation, out of a total of 187 patients.20 Although CT 
serves as a valuable method for assessing bone bridging, it 

has a low positive predictive value for pseudoarthrosis 
evaluation.21  

Figure 5. Preoperative CT scan showing signs of neumodisco at L1-L2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Lumbar SPECT/CT scan with hypercaptation of the 

radiotracer at bilateral L4-L5 levels 
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Figure 7. Postoperative X-ray with removal of the previous 

hardware and fusion at L1-L2 

  On the other hand, MRI is highly susceptible to poor quality 
due to technique artifacts or interference from implanted 
material.22-24 in our patients, SPECT/CT was requested to 
assess signs suggestive of pseudoarthrosis or hardware 
loosening. 
  In the first case, the patient exhibited increased radiotracer 
uptake in the periprosthetic right sector of L4 and L5 and in 
the left sector of L5. In the second case, there was increased 
radiotracer uptake at the bilateral periprosthetic level of S1. 
  This study has high sensitivity in detecting bone 
abnormalities that may be potential sources of pain or 
compromise bone fusion. However, the final determination 
of the origin of pain should be based on a comprehensive 
evaluation using various methods. In recent years, it has been 
discovered that one of the causes of persistent low back pain 
is the presence of chronic low-grade infection that can lead 
to hardware loosening, although clinical information on this 
concept is still limited.25 The formation of a biofilm on the 
implant that is not penetrable by the immune system or 
maximum doses of antibiotics during systemic therapy 
appears to generate a local inflammatory reaction that may 

be the cause of osteolysis.26,27 Dapunt et al. conducted a study 
in which they found a 57% positivity rate in implants 
analyzed using the sonication method in patients operated 
on for lumbar pseudoarthrosis.28  
  The most frequently isolated pathogen was P. acnes, 
followed by coagulase-negative Staphylococcus.29,30 In both 
of our cases, soft tissue samples were analyzed using 
conventional methods, while implants were analyzed using 
the sonication method. The application of ultrasound waves 
to the retrieved material before culturing disintegrates the 
biofilm and enhances bacterial growth recovery.31 In both 
cases, soft tissue cultures remained negative, while the 
screws analyzed via sonication tested positive for P. acnes. 
  What is novel in your analysis is that in both patients, the 
screws that tested positive were those that showed 
increased radiotracer uptake in the SPECT/CT. It is 
important to mention that neither patient had clinical signs 
of infection nor abnormal laboratory parameters before the 
revision surgery. This raises a new question about the 
relationship between radiotracer uptake in SPECT/CT and 
chronic spinal infections. 

Conclusion 
  SPECT/CT is an excellent tool for assessing implant 
loosening in patients with persistent low back pain following 
fixation. Furthermore, it can be crucial in the investigation of 
low-grade prosthetic infections, allowing for the accurate 
and precise adjustment of therapeutic management. 

Acknowledgement 
   Not applicable 

Conflict of interest: None 

Funding: None 

 
Matias L. Cullari MD 1 
Santiago A. Aguer MD 1 
Ruy Lloyd, MD 1 

1 Orthopedic Surgery British Hospital of Buenos Aires, 
Buenos Aires, Argentina 

 

References 

1. Hoy D, March L, Brooks P, et al. The global burden of low back 
pain: estimates from the Global Burden of Disease 2010 
study. Ann Rheum Dis. 2014;73(6):968-974. 
doi:10.1136/annrheumdis-2013-204428 

2. Maniadakis N, Gray A. The economic burden of back pain in the 
UK. Pain. 2000;84(1):95-103. doi:10.1016/S0304-
3959(99)00187-6. 

3. Williams AL, Gornet MF, Burkus JK. CT evaluation of lumbar 
interbody fusion: current concepts. AJNR Am J Neuroradiol. 
2005;26(8):2057-2066. 

4. Martin BI, Mirza SK, Comstock BA, Gray DT, Kreuter W, Deyo 

RA. Are lumbar spine reoperation rates falling with greater 
use of fusion surgery and new surgical technology?. Spine 
(Phila Pa 1976). 2007;32(19):2119-2126. 
doi:10.1097/BRS.0b013e318145a56a. 

5. Martin BI, Mirza SK, Comstock BA, Gray DT, Kreuter W, Deyo 
RA. Reoperation rates following lumbar spine surgery and the 
influence of spinal fusion procedures. Spine (Phila Pa 1976). 
2007;32(3):382-387. 
doi:10.1097/01.brs.0000254104.55716.46. 

6. Young PM, Berquist TH, Bancroft LW, Peterson JJ. 
Complications of spinal instrumentation. Radiographics. 



(791) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 11. NUMBER 12. DECEMBER 2023 

SPECT/CT in spine surgery 

2007;27(3):775-789. doi:10.1148/rg.273065055 
7.  El Saman A, Meier S, Sander A, Kelm A, Marzi I, Laurer H. 

Reduced loosening rate and loss of correction following 
posterior stabilization with or without PMMA augmentation 
of pedicle screws in vertebral fractures in the elderly. Eur J 
Trauma Emerg Surg. 2013;39(5):455-460. 
doi:10.1007/s00068-013-0310-6 

8. Galbusera F, Volkheimer D, Reitmaier S, Berger-Roscher N, 
Kienle A, Wilke HJ. Pedicle screw loosening: a clinically 
relevant complication?. Eur Spine J. 2015;24(5):1005-1016. 
doi:10.1007/s00586-015-3768-6 

9. Leitner L, Malaj I, Sadoghi P, et al. Pedicle screw loosening is 
correlated to chronic subclinical deep implant infection: a 
retrospective database analysis. Eur Spine J. 
2018;27(10):2529-2535. doi:10.1007/s00586-018-5592-2 

10. Mörmann M, Thederan M, Nackchbandi I, Giese T, Wagner C, 
Hänsch GM. Lipopolysaccharides (LPS) induce the 
differentiation of human monocytes to osteoclasts in a 
tumour necrosis factor (TNF) alpha-dependent manner: a 
link between infection and pathological bone resorption. Mol 
Immunol. 2008;45(12):3330-3337. 
doi:10.1016/j.molimm.2008.04.022 

11. Puhvel SM, Reisner RM, Amirian DA. Quantification of bacteria 
in isolated pilosebaceous follicles in normal skin. J Invest 
Dermatol. 1975;65(6):525-531. doi:10.1111/1523-
1747.ep12610239 

12. Berquist TH. Imaging of the postoperative spine. Radiol Clin 
North Am. 2006;44(3):407-418. 
doi:10.1016/j.rcl.2006.01.002. 

13. Wu JC, Huang WC, Tsai HW, et al. Pedicle screw loosening in 
dynamic stabilization: incidence, risk, and outcome in 126 
patients. Neurosurg Focus. 2011;31(4):E9. 
doi:10.3171/2011.7.FOCUS11125 

14. Abul-Kasim, K., Ohlin, A. Evaluation of implant loosening 
following segmental pedicle screw fixation in adolescent 
idiopathic scoliosis: a 2 year follow-up with low-dose CT. 
Scoliosis 9, 13 (2014). https://doi.org/10.1186/1748-7161-
9-13  

15. Lusins JO, Danielski EF, Goldsmith SJ. Bone SPECT in patients 
with persistent back pain after lumbar spine surgery. J Nucl 
Med. 1989;30(4):490-496. 

16. Even-Sapir E, Martin RH, Mitchell MJ, Iles SE, Barnes DC, Clark 
AJ. Assessment of painful late effects of lumbar spinal fusion 
with SPECT. J Nucl Med. 1994;35(3):416-422. 

17. Gates GF, McDonald RJ. Bone SPECT of the back after lumbar 
surgery. Clin Nucl Med. 1999;24(6):395-403. 
doi:10.1097/00003072-199906000-00004 

18.  Sumer J, Schmidt D, Ritt P, et al. SPECT/CT in patients with 
lower back pain after lumbar fusion surgery. Nucl Med 
Commun. 2013;34(10):964-970.  
doi:10.1097/MNM.0b013e328363cf81 

19. McDonald M, Cooper R, Wang MY. Use of computed 
tomography-single-photon emission computed tomography 
fusion for diagnosing painful facet arthropathy. Technical 
note. Neurosurg Focus. 2007;22(1):E2. 
doi:10.3171/foc.2007.22.1.2 

20. Al-Riyami K, Vöö S, Gnanasegaran G, et al. The role of bone 
SPECT/CT in patients with persistent or recurrent lumbar 
pain following lumbar spine stabilization surgery. Eur J Nucl 

Med Mol Imaging. 2019;46(4):989-998. doi:10.1007/s00259-
018-4141-x 

21. Carreon LY, Djurasovic M, Glassman SD, Sailer P. Diagnostic 
accuracy and reliability of fine-cut CT scans with 
reconstructions to determine the status of an instrumented 
posterolateral fusion with surgical exploration as reference 
standard. Spine (Phila Pa 1976). 2007;32(8):892-895. 
doi:10.1097/01.brs.0000259808.47104.dd 

22. Rutherford EE, Tarplett LJ, Davies EM, Harley JM, King LJ. 
Lumbar spine fusion and stabilization: hardware, techniques, 
and imaging appearances. Radiographics. 2007;27(6):1737-
1749. doi:10.1148/rg.276065205 

23. Ryan PJ, Evans PA, Gibson T, Fogelman I. Chronic low back 
pain: comparison of bone SPECT with radiography and 
CT. Radiology. 1992;182(3):849-854. 
doi:10.1148/radiology.182.3.1531544 

24. Quinnell RC, Stockdale HR. Some experimental observations 
of the influence of a single lumbar floating fusion on the 
remaining lumbar spine. Spine (Phila Pa 1976). 
1981;6(3):263-267. doi:10.1097/00007632-198105000-
00008 

25. Galbusera F, Volkheimer D, Reitmaier S, Berger-Roscher N, 
Kienle A, Wilke HJ. Pedicle screw loosening: a clinically 
relevant complication?. Eur Spine J. 2015;24(5):1005-1016. 
doi:10.1007/s00586-015-3768-6 

26. Mörmann M, Thederan M, Nackchbandi I, Giese T, Wagner C, 
Hänsch GM. Lipopolysaccharides (LPS) induce the 
differentiation of human monocytes to osteoclasts in a 
tumour necrosis factor (TNF) alpha-dependent manner: a 
link between infection and pathological bone resorption. Mol 
Immunol. 2008;45(12):3330-3337. 
doi:10.1016/j.molimm.2008.04.022 

27. Rienmüller A, Borens O. Propionibacterium prosthetic joint 
infection: experience from a retrospective database 
analysis. Eur J Orthop Surg Traumatol. 2016;26(4):429-434. 
doi:10.1007/s00590-016-1766-y 

28. Dapunt U, Spranger O, Gantz S, et al. Are atrophic long-bone 
nonunions associated with low-grade infections?. Ther Clin 
Risk Manag. 2015;11:1843-1852. doi:10.2147/TCRM.S91532  

29. Haidar R, Najjar M, Der Boghossian A, Tabbarah Z. 
Propionibacterium acnes causing delayed postoperative 
spine infection: review. Scand J Infect Dis. 2010;42(6-7):405-
411. doi:10.3109/00365540903582459 

30. Rquhart DM, Zheng Y, Cheng AC, et al. Could low grade 
bacterial infection contribute to low back pain? A systematic 
review. BMC Med. 2015;13:13. doi:10.1186/s12916-015-
0267-x 

31. Carmen JC, Roeder BL, Nelson JL, et al. Treatment of biofilm 
infections on implants with low-frequency ultrasound and 
antibiotics. Am J Infect Control. 2005;33(2):78-82. 
doi:10.1016/j.ajic.2004.08.002 

 


