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Abstract

This paper describes a case of serious complications following vertebral augmentation resulting from a
misdiagnosis of pyogenic spondylitis as osteoporotic compression fracture (OCF). A 56-year-old female with
systemic lupus erythematosus underwent vertebral augmentation following a diagnosis of T10 OCF based on
plain film analysis. Note that preoperative computed tomography (CT) and magnetic resonance imaging
(MRI) were not performed.

One day after vertebral augmentation, the patient experienced a recurrence of low back pain with fever and
paraplegia. MRI findings revealed paravertebral and epidural soft tissue over T9 and T10 with cord
compression. Subsequent laminectomy of T9 and T10 revealed devitalized lamina, epidural abscess, and
granulation tissue. Pathological analysis indicated a combination of acute and chronic inflammation. A pus
culture identified Staphylococcus aureus, indicative of pre-existing pyogenic spondylitis. Further revision
surgery was performed at another hospital. The patient remained in a paraplegic state one year after
surgery.

Infectious spondylitis often manifests with nonspecific symptoms similar to those of compression fracture,
and plain radiographs are insufficient to differentiate between the two, often leading to misdiagnosis and
mistreatment. Nonetheless, many practitioners base preoperative planning solely on plain film imaging. We
advocate the routine usage of CT and/or MRI for patients diagnosed with compression fractures, particularly
for immunocompromised individuals.
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Introduction

In an aging society, osteoporotic compression fractures (OCFs) are commonly encountered diseases. Among
elderly population and postmenopausal women, the incidence of OCFs is approximately 20% [1]. OCFs could
be managed conservatively initially. However, if conservative treatment fails and back pain persists,
vertebral augmentation techniques, such as vertebroplasty, balloon kyphoplasty, or vertebral augmentation
with implant (instrumented kyphoplasty), should be considered [2,3]. It is estimated that more than 20,000
vertebral augmentations are performed in the United States each year [4]. The incidence of infection
following vertebral augmentation is 0.3% [5,6]. Although the risk is low, once developed, it could lead to
serious results including neurological deficit and even death [5,6]. We reported a rare case with an initial
diagnosis of OCFs receiving vertebral augmentation, followed by rapidly progressive paralysis within one
day. In this case, pre-existing pyogenic spondylitis is highly suspected.

Case Presentation

A 55-year-old female with a history of systemic lupus erythematous presented at an orthopedic clinic with
symptoms of low back pain following a fall one month prior. The patient was afebrile, and a neurological
examination yielded normal results. Laboratory tests revealed a white cell count of 11,000 cells/uL; however,
a differential count and C-reactive protein (CRP) concentration were not obtained (Table ).
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Prevertebral One day after vertebral Two months after vertebral Reference
augmentation augmentation augmentation range
. 4,500-
White count (cell count/uL) 11,000 15,300 7,050
11,000
Segmented form (%) Not obtained 80.7 56 40-70%
C-reactive protein (mg/dL) Not obtained 28 <0.3 <0.3
Eryth di tati t
rythrooyte sedimentation fate  t obtained 85 <20 <20

(mm/hour)

TABLE 1: Laboratory test.

Plain film imaging of the thoracic spine revealed a T10 anterior wedge fracture and blurring of the superior
end plate (Figures /A, 1B).

FIGURE 1: Preoperative plain film of the thoracic spine.

(A) Lateral view, anterior wedge fracture, and blurring of the superior end plate of T10 (arrowhead). (B) Anterior-
posterior view

The T-score for dual x-ray absorptiometry was -3.0, indicating osteoporosis. Neither computed tomography
(CT) nor magnetic resonance imaging (MRI) was performed. OCFs were suspected as the diagnosis.

The patient underwent percutaneous vertebral augmentation with an implant placed over T10 using
Spinejack (Stryker Corporation, Kalamazoo, MI, USA) with F20 polymethylmethacrylate bone cement
(Teknimed, 1'Union, France). The prophylactic antibiotic Cefazolin was administered prior to incision.
Surgery was completed without immediate complications, and an intraoperative biopsy was not performed.

Postoperatively, the patient reported improved back pain, and the muscle strength in both legs was
preserved. However, on the following day, the patient experienced a recurrence of low back pain
accompanied by paraplegia and a fever of 40 °C (104°F). Lab tests revealed a white cell count of 15,300/uL
with a segment form of 80.7% and CRP of 28 mg/dL (Table 7).

Lumbar spine CT scans without contrast revealed no bone cement leakage; however, abnormal soft tissue
was observed in the vicinity of T9 and T10. Lumbar spine MRI without contrast revealed paravertebral and
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epidural soft tissue over T9 and T10 with cord compression (Figures 2A-2D).

FIGURE 2: Post-vertebral augmentation images of the thoracic spine.

(A) Computed tomography, bone window, sagittal view. (B) Computed tomography, bone window, axial view. (C)
Magnetic resonance image, T2 without contrast, sagittal view, T10 level. (D) Magnetic resonance image, T2
without contrast, axial view, T10 level. Abnormal soft tissue was found in the paravertebral space (arrow).

The epidural hematoma was initially suspected; however, infectious spondylitis with epidural abscess could
not be ruled out. Empiric Ceftazidime 1g every eight hours and Vancomycin 1g every 12 hours were
administered intravenously.

During decompressive laminectomy over T9 and T10, the neurosurgeon observed soft, devitalized lamina in
conjunction with epidural pus-like discharge and tissue granulation (Figures 34, 3B).
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FIGURE 3: Intraoperative image.

(A) Epidural abscess (arrowhead) and granulation tissue (arrow) were identified. (B) The dura was relaxed after
decompression.

Pathological examination confirmed mixed acute and chronic inflammation (Figure 4).
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FIGURE 4: Microscopic images with hematoxylin and eosin staining.

Images of the specimen showed necrotic soft tissue and bone tissue with chronic and acute inflammatory cell
infiltration. Necrotizing inflammation and osteomyelitis were diagnosed. Original magnification x400. Macrophage
(arrowhead), lymphocyte (short arrow), and neutrophil (long arrow).

Due to extensive infection, instrumentation was not applied. Intraoperative pus culture identified
Staphylococcus aureus. Vancomycin was maintained and Ceftazidime was discontinued. Follow-up MRI with

contrast one week postoperatively revealed enhancement around T9 and T10, as well as stenosis at the
T9/10 level (Figures 5A-5D).
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FIGURE 5: Post-laminectomy magnetic resonance image of the thoracic
spine.

(A) T2 without contrast, sagittal view. Abnormal soft tissue around the epidural region with spinal stenosis. (B) T2
without contrast, axial view. Dura was not compressed (arrow). (C) T1 with contrast, sagittal view. Paraspinal-
enhanced soft tissue was identified (arrow). (D) T1 with contrast, axial view. Paraspinal-enhanced soft tissue was
identified (arrow).

Second-stage surgery for implant removal, corpectomy, and fixation was performed at another hospital two
weeks later. Upon completion of two months course of Vancomycin, the normalization of inflammation
markers was noted (Table 1). Despite intensive rehabilitation, the patient remained in a paraplegic state at a
one-year follow-up.

Discussion

Spondylitis after vertebroplasty is a rare but serious complication. The incidence of pyogenic spondylitis
after vertebral augmentation ranges from 0.3% to 1% [6-8]. In a cohort involving 18 patients who underwent
revision surgery for spondylitis post-vertebroplasty, the six-month mortality rate was 16.7%, and more than
50% were rendered functionally dependent [6]. A review of the literature revealed that the interval between
vertebroplasty and a diagnosis of spondylitis can span several months [6,7,9], which suggests that most cases
of spondylitis developed postoperatively.

Few cases of pre-existing infectious spondylitis before vertebral augmentation have been reported. Pola et
al. described a 75-year-old male who presented with fever and recurrent back pain two months after T12
vertebroplasty. A re-evaluation of preoperative CT scans revealed atypical endplate destruction, which the
authors interpreted as a sign of preoperative infection [10]. Similarly, Yonezawa et al. reported on a 71-year-
old male with an L2 vertebral fracture who underwent kyphoplasty. The patient reported recurrent low back
pain and fever at two weeks after surgery. The authors suspected pyogenic spondylitis prior to kyphoplasty,
based on evidence of atypical isolated lower endplate destruction in preoperative CT scans [11]. However,
note that in both of these cases, the evidence for pre-existing spondylitis was not strong, and the
chronological sequence of spondylitis and vertebral augmentation could not be confirmed.

To the best of our knowledge, no cases involving the diagnosis of infectious spondylitis within one day of
surgery have been reported. In our case, we believe that the probability of pre-existing pyogenic spondylitis
was high, given the short interval between vertebral augmentation and symptoms onset, the intraoperative
discovery of granulation, and pathological evidence of chronic inflammation.
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Patients with pyogenic spondylitis often present with nonspecific symptoms, and misdiagnosing pyogenic
spondylitis as OCFs can have disastrous consequences. A thorough evaluation must be conducted to exclude
the possibility of infection prior to vertebral augmentation.

Risk factors for infectious spondylitis include long-term steroid use, diabetes mellitus, renal or liver disease,
malnutrition, substance abuse, and HIV infection [12]. Note that fever occurs in only 12.5% of infectious
spondylitis cases [13]. Moreover, plain film analysis lacks the sensitivity required for the detection of initial
indicators (e.g., endplate blurring) or later manifestations (e.g., a decrease in disc height and/or bony
destruction) [14]. However, those signs are not uncommon in cases of OCF [15].

Fujiwara et al. reported that endplate injury occurs in 61% of OCFs, and that involvement of the inferior
endplate alone is atypical [16]. Yonezawa proposed inferior endplate involvement as a potential indicator of
infectious spondylitis [11]. CT scans provide a clear indication of end plate and bone erosion [15], while MRI
is the modality of choice for diagnosing pyogenic spondylitis, with a reported sensitivity of 96% [17].

Guidelines published by the American College of Radiology suggest the use of CT or MRI without contrast
for all cases of new symptom compression fracture, including those without signs of infection or malignancy
[18]. In our case, no signs of infection were initially detected; however, the patient had a history of systemic
lupus erythematosus and long-term steroid use, both of which predispose patients to infection. This case
was further complicated by the fact that preoperative plain film findings are insufficient to differentiate
between infectious spondylitis and OCF. Unfortunately, CT, MRI, or biopsy was not performed to confirm the
diagnosis prior to vertebral augmentation.

Conclusions

Infectious spondylitis often manifests with nonspecific symptoms similar to those of OCF, and plain
radiographs are insufficient to differentiate between the two, leading to misdiagnosis and mistreatment.
Nonetheless, many practitioners base preoperative planning solely on plain film imaging. We advocate the
routine usage of CT and/or MRI for patients diagnosed with compression fractures, particularly for
immunocompromised individuals.
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