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Background
Percutaneous vertebroplasty (PV) is a minimally 

invasive procedure in which liquid polymethyl 
methacrylate cement is injected into a fractured 
vertebral body to relieve pain, reinforce the bone, and 
prevent further vertebral compression [1]. Spine Jack®  
is a vertebroplasty system with an intracorporal implant 
designed to restore the height of the vertebral body in 
osteoporotic vertebral fractures, primary or secondary 
bone tumors, or traumatic fractures [2]. It is an effective, 
low-risk procedure for patients with a significant 
reduction in pain and analgesic use immediately after 
surgery that is maintained over time [3]. Patients treated 
with Spine Jack® had more efficient height restoration 
and kyphosis correction and a lower recurrent fracture 
rate than patients treated with vertebroplasty without 
increased risk of adjacent or nonadjacent fractures [4].

In patients with endogenous or exogenous 
hypercortisolism, bone loss is more severe in trabecular 
bone than in cortical bone [5]. Fractures affect about 
70% patients with Cushing syndrome. Most of them are 
vertebral fractures, so patients suffer from back pain 
and kyphosis together with height loss. The fracture 
risk is related to the age at onset, disease duration 
and severity of the disease, even in cured patients 
[6]. The majority of vertebral fractures referred for 
vertebroplasty are secondary to vertebral insufficiency 
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Case presentation: A 55-year-old male with lumbago, 
impaired deambulation six weeks prior to presentation, with 
Oswestry score of 72% and a visual analogue scale (VAS) 
score of 9 points. Imaging studies showed osteoporotic 
fractures at T5, T8, T11, T12 and L1-L5 vertebrae secondary 
to Cushing disease.
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despite having nine vertebral fractures.

Conclusion: PV with the Spine Jack® system is a safe and 
effective procedure to treat multilevel vertebral fractures due 
to Cushing disease, improving the quality of life and allowing 
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was elected to undergo surgical repair with ambulatory 
pre-surgical work-up.

In the next months, the patient was diagnosed with 
difficult-to-control systemic arterial hypertension. 
Even though the patient never had exogenous steroid 
exposure, impaired fasting glucose was found. A 
bone mineral density measurement was performed 
which revealed a T-score of -2.5 in total hip and a 
T-score of -3.2 in the left femoral neck, confirming 
suspicion of osteoporosis. His base morning cortisol 
and adrenocorticotropic hormone (ACTH) were found 
to be 1,625 (normal range 126-662) nmol/L and 62.2 
(normal range 0-35) pmol/L, respectively. Cortisol was 
suppressed to 86% with high-dose dexamethasone. 
A brain MRI was performed that showed a mass in 
the sellar region measuring 29 mm with invasion 
of both cavernous sinuses, suggestive of pituitary 
macroadenoma (Figure 2A). Finally, we concluded that 
it was Cushing disease caused by an ACTH-secreting 
pituitary adenoma. Multiple osteoporotic VCFs were 
found to be secondary to this disease.

With diagnosis of nine VCFs we decided PV as 
treatment which was performed with a Spine Jack® 
intracorporal implant device. In May 2016, a 3-steps 
staged repair was decided at multiple levels, as follows: 
1) T8, T11, L1 and L4; volumes of cement used were 
4 ml, 4 ml, 4 ml, and 3 ml, respectively; 2) L2, L3, and 
L5; volumes of cement used were 3 ml, 4 ml, and 4 ml, 
respectively; and 3) T5 and T12; volumes of cement 
used were 3.8 ml and 4 ml, respectively. The patient 
had minor leakage of cement from T5 without motor 
weakness, and he was treated with a laminectomy 
and remotion of the leaked cement. Spine CT and MRI 
(Figure 3A and Figure 3B) were performed after the last 
Spine-Jack® procedure.

caused by osteoporosis [1]. We report the case of a 
patient with multiple vertebral compression fractures 
(VCFs) secondary to osteoporosis due to Cushing disease 
treated with PV with a Spine Jack® system. We did not 
find case reports of this type in the literature.

Case Presentation
This is a 55-year-old man, with central obesity, non-

smoker, automechanic technician. In December 2014, 
he attended the emergency department complaining 
of serious low back pain without neurological deficit 
associated to impaired deambulation of six weeks 
secondary to pain. Low back pain started after lifting 
a heavy object. Five months earlier, he was treated 
symptomatically for back pain related to domestic 
activities. On admission, the physical examination 
demonstrated localized tenderness and percussion pain 
at lower thoracic and lumbar level, with no restriction 
of the waist motion. Mild dorsal kyphosis was seen. 
Muscular tone of the lower limb was normal, and 
no hypoesthesia nor paresis of the lower limb was 
observed.

There was no evidence of bladder or bowel 
dysfunction. Physiological reflexes were existent 
without any pathological ones. We apply the Oswestry 
score of 72% and a visual analogue scale (VAS) score of 9 
points. Initially, plain X-rays showed a biconcave fracture 
of L1 with a height loss of 90%, biconcave fracture of 
L4 and subchondral sclerosis in the endplate of L5 
and the superior plates of L3 and L2 (Figure 1A). The 
computed tomography (CT) scan showed new fractures 
in T12, T11, T8, and T5 (Figure 1B). Subsequently, we 
performed a magnetic resonance image (MRI) that 
confirmed vertebral compression fractures (VCFs) in T5, 
T8, T11, T12, L1, L2, L3, L4, and L5 (Figure 1C). Patient 

 

Figure 1: Initial imaging studies. A) Lateral radiograph shows diffuse osteopenia and biconcave fracture of L1 and L4; 
B) Sagittal CT image demonstrates additional compression fractures involving T12, T11 and T8; C) Sagittal T2-weighted 
MRI shows hyperintensity in body of L5, L4, L3, L2, L1, T12, T11 and T8 due a compression fracture. The patient also had 
compression fracture at T5 (not shown).
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Discussion
One of the first symptoms in patients with Cushing 

disease is the fracture of long bones or vertebrae. 
Therefore, it is common to find fractures before the 
diagnosis, so it is necessary to perform an exhaustive 
search for underlying causes in patients who arrive 
with multiple nontraumatic fractures. Our patient had 
limitations in mobility, collapse of the vertebral body 
resulting in a kyphotic deformity, and loss of autonomy. 
It was difficult to identify the location of the fracture 
because patients with multiple fractures do not present 
with the typical clinical presentation. After PV, the 
patient had partial correction of kyphosis and remains 
without neurological deficits despite having nine chronic 
VCFs. Inherent to the treatment, there is a risk of new 
fractures, mainly in patients with multilevel treatment. 

The post-operative outcome after the treatment 
of nine chronic VCFs showed an improvement of 30 
points for the Oswestry score, a VAS score of 0 and the 
patient achieved autonomous ambulation (Figure 4). A 
partial restoration of vertebral height with craniocaudal 
expansion was obtained holding the axial vector. At 33 
months of follow-up, an increase of the mid vertebral 
height at thoracic levels of 4.75 mm on average was 
documented (Table 1). After four years, we found no 
decrease in vertebral height, an improvement of 7 
degrees in the kyphotic angle, and absence of new 
fractures. In December 2016, the patient underwent 
transsphenoidal resection of the sellar lesion and 
pathology was adenoma. Post-surgery MRI shows 
persistence of residual tumor in the cavernous sinuses 
(Figure 2B). The patient has not yet achieved the cure 
criteria for Cushing disease.

 

Figure 2: Pre- and post-surgical MRI of the pituitary gland. A) Post-contrast coronal T1-weighted MRI shows sellar mass 
invading the cavernous sinuses bilaterally; B) Post-contrast coronal T1-weighted MRI after transsphenoidal resection shows 
persistence of residual tumor in the cavernous sinuses.

 

Figure 3: Imaging studies after the Spine-Jack® procedure. A, B) CT and T2-weighted MRI show post-procedure changes in 
the bodies of T5, T8, T11, T12, L1, L2, L3, L4 and L5, which correspond to the Spine-Jack® system.
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one tamps cannot be maintained after deflation [16,17].

During VP, the high-pressure injection of low 
viscosity cement directly into the cancellous bone 
makes it difficult to control the cement in the vertebral 
body. The risk of cement leaking outside the vertebral 
body is unpredictable [18]; According to recent results, 
the rates of cement leaking may reach 65% [19]. Major 
complications can be cement embolism as Rahimi 
reported a case in 2018 [20].

Rashid presented similar case of 36-year-old women 
with VCFs secondary to hypercortisolism induced by 
a bronchial carcinoid tumour [21]. Furthermore, Tian 
reported a case of multilevel VCFs related to chronic 
glucocorticosteriod use [22]. In none of these cases 
did they achieve PV with the Spine Jack® system. The 
maximum number of vertebrae that can be injected 
in one session is debatable; single- level injection 
is associated with better outcomes than multilevel 
injection [23]. Some studies have suggested doing no 
more than three levels of injection during one session 
to reduce the complications associated with PV and to 
avoid patient discomfort [24]. Zoarski suggested that 
only five levels can be treated simultaneously and that 
the use of eight levels is not acceptable [25]. Mailli 
found no difference in PV with more than three levels 
per session [26].

A meta-analysis suggested that the intravertebral 
cleft, cortical disruption, low cement viscosity, and high 
volume of injected cement may constitute a high risk 
for cement leak after vertebroplasty or kyphoplasty. 
The patient’s age, sex, and fracture type, as well as 
the operation level and surgical approach, were not 
significant risk factors [27].

To prevent new fractures, prophylactic PV to 
adjacent vertebrae is recommended [28]. Prediction of 

However, after four years of VP, the patient had not 
presented with new vertebral fractures.

Patients treated with PV had statistically significant 
improvements in pain relief and a similar incidence of 
adjacent vertebral fracture compared with patients 
who underwent traditional treatment [7]. The time 
of fracture is important for pain relief; the indication 
for treatment must focus on the fracture age: acute 
(6 weeks), subacute (6-12 weeks), and chronic (12 
weeks). Evidence has shown that patients with severe 
pain treated within the first six weeks of fracture are 
suitable to undergo PV [8]. The VERTOS [9], FREE [10], 
INVEST [11], and KAVIAR [12] studies showed a good 
outcome in patients treated with PV compared with 
the outcomes for patients who underwent different 
treatments for osteoporotic VCFs. A meta-analysis 
comparing vertebroplasty and kyphoplasty did not 
show any differences in back pain or the disability pain 
scores at any time point [13]; kyphoplasty is superior to 
vertebroplasty in restoring the height of vertebrae (88-
93%), but the control of pain is similar for both (90-95%) 
[14]. PV may be the best way to relieve pain; conservative 
treatment might lead to decrease the incidence of new 
fractures, and balloon kyphoplasty might have the 
lowest risk of all-cause discontinuation in older people 
with osteoporotic VCFs [15]. Some studies have shown 
that the endplate fracture reduction gained by inflation 

Table 1: Increase in vertebral height in millimeters post-
vertebroplasty at 33 months of follow-up.

 Level Anterior 
vertebral 
height

Mid vertebral 
height

Posterior 
vertebral 
heightl 
height

T5 3 8 2
T8 1 9 3
T11 1 1 2
T12 4 1 0
L1 1 6 2
L2 1 4 1
L3 1 4 0
L4 1 5 10
L5 0 2 2
Thoracic 
average

2.25 4.75 1.75

Lumbar 
average

0.8 4.2 3

 

Figure 4: Patient showed a 30-point improvement 
for Oswestry score, VAS score of 0, and achieved 
autonomous ambulation after PV of nine VCFs.
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which vertebrae are at risk is difficult, and prophylactic 
vertebroplasty does not avoid the risk of recurrence 
[29]. The incidence of new vertebral fractures adjacent 
or distant to the fractured one after PV ranges between 
7% and 37% [30]. It is still unclear whether new fractures 
are related to the natural history of the underlying 
disease or to the treatment [24]. The incidence of new 
fractures after PV varies between 7.8% [26] to 37% [31].

Conclusion
Based on this case, we suggest that PV with the 

Spine Jack® system is a safe and effective treatment 
option for multilevel VCFs due to Cushing disease, 
however more cases are needed to be treated in order 
generalize this type of treatment. Minimal invasion is 
an excellent option to treat patients with underlying 
diseases that cause fractures such as Cushing disease, 
thus avoiding major surgery. This report allowed us to 
achieve four aims, as follows: pain management, height 
vertebral increase, correction of the kyphotic angle, and 
improvement of the Oswestry score.

References
1.	 Hurley MC, Kaakaji R, Dabus G, Shaibani A, Walker MT, et 

al. (2009) Percutaneous vertebroplasty. Neurosurg Clin N 
Am 20: 341-359.

2.	 Vanni D, Galzio R, Kazakova A, Pantalone A, Grillea G, 
et al. (2016) Third-generation percutaneous vertebral 
augmentation systems. J Spine Surg 2: 13-20.

3.	 Noriega D, Maestretti G, Renaud C, Francaviglia N, 
Ould-Slimane MO, et al. (2015) Clinical performance and 
safety of 108 spinejack implantations: 1-Year results of a 
prospective multicentre single-arm registry study. Biomed 
Res Int.

4.	 Lin JH, Wang SH, Lin EY, Chiang YH (2016) Better 
height restoration, greater kyphosis correction, and 
fewer refractures of cemented vertebrae by using an 
intravertebral reduction device: A 1-Year follow-up study. 
World Neurosurg 90: 391-396.

5.	 van der Eerden AW, den Heijer M, Oyen WJ, Hermus AR 
(2007) Cushing’s syndrome and bone mineral density: 
Lowest Z scores in young patients. Neth J Med 65: 137-
141.

6.	 Bolanowski M, Jawiarczyk-Przybylowska A, Halupczok-
Zyla J (2015) Osteoporosis in pituitary diseases: lessons 
for the clinic. Expert Rev Endocrinol Metab 10: 169-176.

7.	 Tian J, Xiang L, Zhou D, Fan Q, Ma B (2014) The clinical 
efficacy of vertebroplasty on osteoporotic vertebral 
compression fracture: A meta-analysis. Int J Surg 12: 1249-
1253.

8.	 Chandra RV, Maingard J, Asadi H, Slater LA, Mazwi TL, et 
al. (2018) Vertebroplasty and kyphoplasty for osteoporotic 
vertebral fractures: What are the latest data?. AJNR Am J 
Neuroradiol 39: 798-806.

9.	 Voormolen MH, Mali WP, Lohle PN, Fransen H, Lampmann 
LEH, et al. (2007) Percutaneous vertebroplasty compared 
with optimal pain medication treatment: Short-term clinical 
outcome of patients with subacute or chronic painful 
osteoporotic vertebral compression fractures. The VERTOS 
study. AJNR Am J Neuroradiol 28: 555-560.

https://doi.org/10.23937/2643-4474/1710072
https://pubmed.ncbi.nlm.nih.gov/19246088/
https://pubmed.ncbi.nlm.nih.gov/19246088/
https://pubmed.ncbi.nlm.nih.gov/19246088/
https://pubmed.ncbi.nlm.nih.gov/19246088/
https://pubmed.ncbi.nlm.nih.gov/19246088/
https://www.nejm.org/doi/full/10.1056/nejmoa0900563
https://www.nejm.org/doi/full/10.1056/nejmoa0900563
https://www.nejm.org/doi/full/10.1056/nejmoa0900563
https://pubmed.ncbi.nlm.nih.gov/25300981/
https://pubmed.ncbi.nlm.nih.gov/25300981/
https://pubmed.ncbi.nlm.nih.gov/25300981/
https://pubmed.ncbi.nlm.nih.gov/25300981/
https://pubmed.ncbi.nlm.nih.gov/25300981/
https://pubmed.ncbi.nlm.nih.gov/25964376/
https://pubmed.ncbi.nlm.nih.gov/25964376/
https://pubmed.ncbi.nlm.nih.gov/25964376/
https://pubmed.ncbi.nlm.nih.gov/25964376/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3532655/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3532655/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3532655/
https://pubmed.ncbi.nlm.nih.gov/25874802/
https://pubmed.ncbi.nlm.nih.gov/25874802/
https://pubmed.ncbi.nlm.nih.gov/25874802/
https://pubmed.ncbi.nlm.nih.gov/25874802/
https://pubmed.ncbi.nlm.nih.gov/25874802/
https://journals.lww.com/spinejournal/Abstract/2005/12150/Balloon_Kyphoplasty_is_Effective_in_Deformity.19.aspx
https://journals.lww.com/spinejournal/Abstract/2005/12150/Balloon_Kyphoplasty_is_Effective_in_Deformity.19.aspx
https://journals.lww.com/spinejournal/Abstract/2005/12150/Balloon_Kyphoplasty_is_Effective_in_Deformity.19.aspx
https://pubmed.ncbi.nlm.nih.gov/16103853/
https://pubmed.ncbi.nlm.nih.gov/16103853/
https://pubmed.ncbi.nlm.nih.gov/16103853/
https://pubmed.ncbi.nlm.nih.gov/16103853/
https://pubmed.ncbi.nlm.nih.gov/16103853/
https://pubmed.ncbi.nlm.nih.gov/16103853/
https://pubmed.ncbi.nlm.nih.gov/8141070/
https://pubmed.ncbi.nlm.nih.gov/8141070/
https://pubmed.ncbi.nlm.nih.gov/8141070/
https://pubmed.ncbi.nlm.nih.gov/11446557/
https://pubmed.ncbi.nlm.nih.gov/11446557/
https://pubmed.ncbi.nlm.nih.gov/11446557/
https://pubmed.ncbi.nlm.nih.gov/30073141/
https://pubmed.ncbi.nlm.nih.gov/30073141/
https://pubmed.ncbi.nlm.nih.gov/30073141/
https://pubmed.ncbi.nlm.nih.gov/30073141/
https://pubmed.ncbi.nlm.nih.gov/19421671/
https://pubmed.ncbi.nlm.nih.gov/19421671/
https://pubmed.ncbi.nlm.nih.gov/19421671/
https://pubmed.ncbi.nlm.nih.gov/19421671/
https://pubmed.ncbi.nlm.nih.gov/19421671/
https://pubmed.ncbi.nlm.nih.gov/25469092/
https://pubmed.ncbi.nlm.nih.gov/25469092/
https://pubmed.ncbi.nlm.nih.gov/25469092/
https://pubmed.ncbi.nlm.nih.gov/25469092/
https://pubmed.ncbi.nlm.nih.gov/25469092/
https://pubmed.ncbi.nlm.nih.gov/10767803/
https://pubmed.ncbi.nlm.nih.gov/10767803/
https://pubmed.ncbi.nlm.nih.gov/10767803/
https://pubmed.ncbi.nlm.nih.gov/24148545/
https://pubmed.ncbi.nlm.nih.gov/24148545/
https://pubmed.ncbi.nlm.nih.gov/24148545/
https://pubmed.ncbi.nlm.nih.gov/11830619/
https://pubmed.ncbi.nlm.nih.gov/11830619/
https://pubmed.ncbi.nlm.nih.gov/19778703/
https://pubmed.ncbi.nlm.nih.gov/19778703/
https://pubmed.ncbi.nlm.nih.gov/19778703/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5039833/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5039833/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5039833/
https://pubmed.ncbi.nlm.nih.gov/26844224/
https://pubmed.ncbi.nlm.nih.gov/26844224/
https://pubmed.ncbi.nlm.nih.gov/26844224/
https://pubmed.ncbi.nlm.nih.gov/26844224/
https://pubmed.ncbi.nlm.nih.gov/26844224/
https://pubmed.ncbi.nlm.nih.gov/26979922/
https://pubmed.ncbi.nlm.nih.gov/26979922/
https://pubmed.ncbi.nlm.nih.gov/26979922/
https://pubmed.ncbi.nlm.nih.gov/26979922/
https://pubmed.ncbi.nlm.nih.gov/26979922/
https://pubmed.ncbi.nlm.nih.gov/17452762/
https://pubmed.ncbi.nlm.nih.gov/17452762/
https://pubmed.ncbi.nlm.nih.gov/17452762/
https://pubmed.ncbi.nlm.nih.gov/17452762/
https://pubmed.ncbi.nlm.nih.gov/30293506/
https://pubmed.ncbi.nlm.nih.gov/30293506/
https://pubmed.ncbi.nlm.nih.gov/30293506/
https://pubmed.ncbi.nlm.nih.gov/25448642/
https://pubmed.ncbi.nlm.nih.gov/25448642/
https://pubmed.ncbi.nlm.nih.gov/25448642/
https://pubmed.ncbi.nlm.nih.gov/25448642/
https://pubmed.ncbi.nlm.nih.gov/29170272/
https://pubmed.ncbi.nlm.nih.gov/29170272/
https://pubmed.ncbi.nlm.nih.gov/29170272/
https://pubmed.ncbi.nlm.nih.gov/29170272/
https://pubmed.ncbi.nlm.nih.gov/17353335/
https://pubmed.ncbi.nlm.nih.gov/17353335/
https://pubmed.ncbi.nlm.nih.gov/17353335/
https://pubmed.ncbi.nlm.nih.gov/17353335/
https://pubmed.ncbi.nlm.nih.gov/17353335/
https://pubmed.ncbi.nlm.nih.gov/17353335/


DOI: 10.23937/2643-4474/1710072 ISSN: 2643-4474

Ortiz et al. Neurosurg Cases Rev 2021, 4:072 • Page 6 of 6 •

Cement injection into non-fractured vertebral bodies during 
percutaneous vertebroplasty. Acad Radiol 16: 136-143.

29.	Kallmes DF, Jensen ME (2003) Percutaneous 
vertebroplasty. Radiology 229: 27-36.

30.	Tanigawa N, Komemushi A, Kariya S, Kojima H, Shomura 
Y, et al. (2006) Radiological follow-up of new compression 
fractures following percutaneous vertebroplasty. Cardiovasc 
Intervent Radiol 29: 92-96.

31.	Voormolen MH, Lohle PN, Juttmann JR, van der Graaf 
Y, Fransen H, et al. (2006) The risk of new osteoporotic 
vertebral compression fractures in the year after 
percutaneous vertebroplasty. J Vasc Interv Radiol 17: 71-
76.

for osteoporotic compression fractures: Quantitative 
prospective evaluation of long-term outcomes. J Vasc 
Interv Radiol 13: 139-148.

26.	Mailli L, Filippiadis DK, Brountzos EN, Alexopoulou E, 
Kelekis N, et al. (2013) Clinical outcome and safety of 
multilevel vertebroplasty: Clinical experience and results. 
Cardiovasc Intervent Radiol 36: 183-191.

27.	Zhan Y, Jiang J, Liao H, Tan H, Yang K (2017) Risk factors 
for cement leakage after vertebroplasty or kyphoplasty: 
A meta-analysis of published evidence. World Neurosurg 
101: 633-642.

28.	Kobayashi N, Numaguchi Y, Fuwa S, Uemura A, 
Matsusako M, et al. (2009) Prophylactic vertebroplasty: 

https://doi.org/10.23937/2643-4474/1710072
https://pubmed.ncbi.nlm.nih.gov/19124098/
https://pubmed.ncbi.nlm.nih.gov/19124098/
https://pubmed.ncbi.nlm.nih.gov/14519867/
https://pubmed.ncbi.nlm.nih.gov/14519867/
https://pubmed.ncbi.nlm.nih.gov/16228846/
https://pubmed.ncbi.nlm.nih.gov/16228846/
https://pubmed.ncbi.nlm.nih.gov/16228846/
https://pubmed.ncbi.nlm.nih.gov/16228846/
https://pubmed.ncbi.nlm.nih.gov/18341954/
https://pubmed.ncbi.nlm.nih.gov/18341954/
https://pubmed.ncbi.nlm.nih.gov/18341954/
https://pubmed.ncbi.nlm.nih.gov/18341954/
https://pubmed.ncbi.nlm.nih.gov/18341954/
https://pubmed.ncbi.nlm.nih.gov/11830619/
https://pubmed.ncbi.nlm.nih.gov/11830619/
https://pubmed.ncbi.nlm.nih.gov/11830619/
https://pubmed.ncbi.nlm.nih.gov/22735889/
https://pubmed.ncbi.nlm.nih.gov/22735889/
https://pubmed.ncbi.nlm.nih.gov/22735889/
https://pubmed.ncbi.nlm.nih.gov/22735889/
https://www.sciencedirect.com/science/article/abs/pii/S1878875017301535
https://www.sciencedirect.com/science/article/abs/pii/S1878875017301535
https://www.sciencedirect.com/science/article/abs/pii/S1878875017301535
https://www.sciencedirect.com/science/article/abs/pii/S1878875017301535
https://pubmed.ncbi.nlm.nih.gov/19124098/
https://pubmed.ncbi.nlm.nih.gov/19124098/

	Title
	Corresponding author
	Abstract
	Keywords
	Background
	Case Presentation 
	Discussion
	Conclusion
	Table 1
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	References

