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Abstract
In this communication, we report our experience with a case of thoracic vertebral fracture which was treated by balloon kyphoplasty and which later developed an infection at the fracture site, causing treatment difficulty. The patient was a 74-year old female with a history of remitting seronegative symmetrical synovitis with pitting edema (RS3PE) syndrome as well as diabetes
mellitus. She had been diagnosed with mycoplasma pneumonia as well as a
fracture of the T12 vertebral and was admitted to the Department of Internal
Medicine to receive medical/non-surgical treatment. Medical treatment was
carried out and the pneumonia symptoms improved but getting out of bed
was impossible due to the continuing of back pain. Therefore, T12 balloon
kyphoplasty was performed in order to allow for early ambulation. Back pain
started to improve immediately after surgery, but at 2 months after surgery,
the back pain relapsed, and fever developed. Imaging tests revealed a vertebral osteolysis of T11-T12 and, as a measure against vertebral collapse due to
postoperative infection or osteomyelitis of the thoracic spine, the feasibility of
balloon kyphoplasty was considered. Antibiotic treatment was carried out,
and when findings showed that the infection had resolved, posterior fusion
(T9-L2) was performed using percutaneous pedicle screws. When balloon
kyphoplasty for the treatment of a vertebral fracture is performed in an immunocompromised patient early after injury, the treatment needs to be chosen carefully, and the possibility of a latent vertebral osteomyelitis should be
kept in mind.
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1. Introduction
Balloon kyphoplasty is one of the treatment options for vertebral fractures with
persistent pain, but nowadays, performing balloon kyphoplasty is at an early stage
after the occurrence of a vertebral fracture has become increasingly common. In
this communication, we report our experience with a case of thoracic vertebral
fracture which was diagnosed and treated relatively early by balloon kyphoplasty,
but the patient later developed an infection at the fracture site, leading to treatment difficulty. A discussion based on the literature is also provided.

2. Case Report
2.1. History and Presentation
Patient: 74-year old woman with a height of 161 cm and a body weight of 80
kg.
Chief complaints: back pain and loss of appetite.
Personal history: remitting seronegative symmetrical synovitis with pitting
edema (RS3PE) syndrome (treated with oral PSL 9 mg for 4 years), diabetes mellitus.
History of the present illness: The patient was admitted in emergency to our
hospital’s Department of Internal Medicine for back pain and a loss of appetite, which had developed without any apparent contributing factors. The
C-reactive protein (CRP) was 32.56 mg/dL and the white blood cell count
(WBC) was as high as 11,880/µL (Table 1). In addition, there were infiltrative
shadows in the bilateral lower lung fields and the mycoplasma antigen was
positive; therefore, the patient was diagnosed with mycoplasma pneumonia. As
for back pain, T2-weighted imaging (T2WI) in magnetic resonance imaging
(MRI) and short tau inversion recovery sequence MRI (STIR) showed high
signal intensity changes in T12; thus, the condition was diagnosed as a fracture
of the T12 vertebral (Figure 1 and Figure 2). Non-surgical treatment was prioritized, and findings showed that the mycoplasma pneumonia improved. In
the meantime, the patient developed a urinary tract infection; therefore, antibiotic treatment was carried out, and preoperative blood tests showed improvements as CRP levels reached 1.67 mg/dL and the WBC count decreased
to 10,860/µL (Table 1).
Table 1. Clinical blood tests.
CRP
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WBC

ESR

Diagnosis

First visit

32.56 mg/dL

11,880/µL 100 mm

Preoperative

1.67 mg/dL

10,860/µL

59 mm

Urinary tract infection

Postoperative 2 months

3.46 mg/dL

9680/µL

38 mm

Pyogenic spondylitis

Postoperative 4 months

0.28 mg/dL

7600/µL

15 mm

Posterior fusion postoperative
1 months

0.24 mg/dL

7900/µL

9 mm
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Figure 1. Preoperative plain radiograph and CT: Fracture of T12 vertebral, cleft formation (a) Anterior-Posterior (AP) view of a plain radiograph; (b) Lateral view of a plain radiograph; (c) CT coronal section; (d) CT sagittal section.

(a)

(b)

(c)

Figure 2. Preoperative MRI: T2WI-MRI and STIR-MRI showed confined high intensity
inside the T12 vertebral (a) T2WI-MRI sagittal section; (b) T1WI-MRI sagittal section;
(c) STIR-MRI sagittal section.

2.2. Operation and Postoperative Course
Even after conservative treatment was carried out, at the 1-month period following the onset of back pain, there was no improvement and the patient had
difficulty getting out of bed. Therefore, T12 balloon kyphoplasty was performed
in order to achieve early ambulation (Figure 3). Immediately after surgery, the
back pain started to improve, and the patient was able to get out of bed, and at 1
month after surgery, she was transferred to a rehabilitation hospital. At two
months after surgery, the back pain relapsed and the patient developed a fever of
38.4˚C; as a result, she was transferred to our department. The surgical wound
showed no apparent abnormalities, but blood tests showed a CRP level of 3.46
mg/dL and a WBC count as high as 9680/µL (Table 1); XP and CT findings
showed a vertebral osteolysis of T11/12 and an anterior dislodgement of the T12
bone cement was also found (Figure 4). MRI showed abscess-like changes in
T11/12 (Figure 5); therefore, the feasibility of balloon kyphoplasty was taken
DOI: 10.4236/ojo.2020.1010030
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Figure 3. Postoperative plain radiograph and CT: T12 balloon kyphoplasty. (a) Anterior-Posterior (AP) view of a plain radiograph; (b) Lateral view of a plain radiograph; (c)
CT coronal section; (d) CT sagittal section.

(a)

(b)

(c)

(d)

(e)

Figure 4. 2 months postoperative plain radiograph and CT: T11/12 showed vertebral osteolysis and T12 bone cement
was anteriorly dislodged. (a) Anterior-Posterior (AP) view of a plain radiograph; (b) Lateral view of a plain radiograph; (c) CT coronal section; (d) CT sagittal section; (e) CT horizontal section.

(a)

(b)

(c)

Figure 5. 2 months postoperative MRI: Abscess was found in T11/12. (a) T2WI-MRI sagittal section; (b) T1WI-MRI sagittal section; (c) STIR-MRI sagittal section.
DOI: 10.4236/ojo.2020.1010030
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into consideration as a measure against vertebral collapse due to osteomyelitis of
the thoracic spine or postoperative infection. There were no symptoms of paralysis, and early internal fixation was judged difficult or impossible because of
glucocorticoid-induced osteoporosis. Therefore, the patient was first treated
with antibiotics six weeks (Cefazolin 2 g every 8 hr), bed rest and teriparatide for
approximately six weeks, after which efforts were made to resolve the infection
and improve bone strength. At four months after balloon kyphoplasty, findings
showed a normalization of CRP (0.28 mg/dL) and WBC (7600/µL) (Table 1), the
infection of T11/12 had resolved, and the anteriorly dislodged bone cement
started to be covered by newly formed bone and showed a tendency towards
bone union (Figure 6 and Figure 7). Later, posterior fusion (T9-L2) was performed

(a)

(b)

Figure 6. 4 months postoperative CT: Bone formation was shaped like an eggshell that covered the anteriorly dislodged bone cement. (a) CT coronal section; (b) CT sagittal section.

(a)

(b)

(c)

Figure 7. 4 months postoperative MRI: The abscess in T11/12 has resolved. (a)
T2WI-MRI sagittal section; (b) T1WI-MRI sagittal section; (c) STIR-MRI sagittal section.
DOI: 10.4236/ojo.2020.1010030
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(a)
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Figure 8. Postoperative plain radiograph: Posterior fusion: T9-L2 using percutaneous pedicle screws. (a) Anterior-Posterior (AP) view of a plain radiograph; (b) Lateral view of a
plain radiograph.

using percutaneous pedicle screws (Figure 8). At 1 month after posterior fusion,
CRP was 0.24 mg/dL and the WBC was 7900/µL, showing that there was no relapse of infection. Furthermore, observations at two years after surgery showed a
favorable clinical course.

3. Discussion
Balloon kyphoplasty is one of the treatment options for vertebral fractures with
persistent pain, but nowadays, performing balloon kyphoplasty at an early stage
after the occurrence of a vertebral fracture has become increasingly common,
and there have occasionally been reports recommending early balloon kyphoplasty [1] [2] [3].
In the management of cases of osteoporotic vertebral fractures with poor pain
improvement, performing balloon kyphoplasty at an early stage is also beneficial
in terms of pain improvement, preservation of activities of daily living, and from
the perspective of the prevention of complications through non-surgical means
[4]. In the case reported in our study, no improvement was achieved even after
the patient was subjected to conservative treatment for 1 month.
Certain imaging findings are considered factors of poor prognosis. For example, a confined high intensity or a wide area of low signal intensity in T2WI-MRI
images is a risk factor for vertebral collapse and nonunion [5] [6] [7]. In addition, the presence of intravertebral clefts and posterior wall injury in plain radiographs and computed tomography (CT) scans has also been reported to be a
factor of poor prognosis [8] [9]. In the case reported in our study, T2WI-MRI
showed confined high intensity, and CT scan images showed intravertebral
clefts; therefore, balloon kyphoplasty was carried out at an early stage.
Postoperative infection following balloon kyphoplasty is an extremely rare
DOI: 10.4236/ojo.2020.1010030
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complication, and when postoperative infections do occur, they have a considerable impact on the vital prognosis. Thus, careful precautions must be taken,
particularly in immunocompromised patients [10]. In one previous case report,
balloon kyphoplasty was performed after pyogenic spondylitis failed to be diagnosed preoperatively, and it was during the postoperative course that pyogenic
spondylitis was diagnosed [11].
Pyogenic spondylitis is an extremely important differential diagnosis of vertebral fracture. In the case reported in this study, CRP levels were mildly high in a
chronic manner due to the effect of RS3PE syndrome. In addition, the patient
had glucocorticoid-induced osteoporosis as well as diabetes, and her condition
was complicated with pneumonia and a urinary tract infection. Therefore, differentiating between vertebral fracture and pyogenic spondylitis was extremely
difficult in the early stages of the condition. As a result, when we take a retrospective look at the case reported in our study, it seems that balloon kyphoplasty
was performed on a patient with early stage pyogenic spondylitis.

4. Conclusion
We experienced a case of a patient who was diagnosed with thoracic vertebral
fracture and treated at a relatively early stage with balloon kyphoplasty, and who
later developed an infection at the fracture site, which led to treatment difficulty.
As balloon kyphoplasty tends to be performed at a relatively early stage nowadays, there can be cases that are diagnosed as vertebral fracture, but which are
actually pyogenic spondylitis. When balloon kyphoplasty is performed on an
immunocompromised patient with vertebral fracture at an early stage after sustaining an injury, the choice of treatment must be made with consideration of
the possibility of latent pyogenic spondylitis.
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