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Abstract

We report a malignant triton tumor case in a 48-year-old woman with 
neurofibromatosis-1 who presented with a rapid growth over the shoulder. She 
was previously diagnosed of schwannoma by a needle aspiration cytology. CT 
showed a soft tissue tumor.

MRI showed a T2WI high intensity tumor with central more hyper intense 
area. And the interruption of capsule was also observed. The diffusion weighted 
image (ADC map) showed a peripherally dominant restricted diffusion and the 
FDG-PET showed highly uptake in viable peripheral area. Histopathologically 
the diagnosis of MTT was made with the positive immunostaining of S-100, 
myogenin and high MIB-1 index (30%). 

Keywords: Malignant Triton Tumor (MTT); neurofibromatosis-1; 
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displacing the long head of the triceps. The echotexture was low with 
deep attenuation. And the doppler mode showed peripheral slightly 
high echoic signals suggesting vascurality.US guided biopsy showed a 
schwannoma. Immunochemically S-100 protein was diffusely positive. 
3 months later, MRI revealed the solid and cystic mas measuring 74 x 
36 x 42 mm with small nodules contiguous to the main tumor along 
the subscapular and scapular circumflex neurovascular bundle .The 
diffusion weighted image (DWI: b factor=1000) of shoulder tumor 
showed heterogeneous high signal (mean ADC=0.913 x 10-3mm2/s).
Eleven months later, continuous enlargement of the tumor was 
observed with an interruption of outer capsule (Figure 1) on T2WI. 
On fat suppressive T2WI, a heterogeneous high signal tumor with 
central hyperintensity area was observed (Figure 2). The DWI showed 
peripherally dominant hyper signal. The corresponding ADC map 
suggested relatively high cellularity (mean ADC=1.017 x 10-3mm2/s) 
in the peripheral portion of the tumor. F18-Positron Emission 
Tomography-Computed Tomography (PET-CT) demonstrated a 
peripherally dominant high signal like a dougnat without distant 
metastasis. The maximum Standard-Uptake-Value (SUV) was 
11.8.One month later, the tumor grew up to 110 x 101 x 94 mm in 
size, Then, total resection of the tumor was performed finally, and the 
pathological examination revealed that the tumor was a malignant 
triton tumor type of MPNST (Figure 3) .The cut surface of the tumor 
revealed massive central necrosis. 

The Ki67 index was 30%.In MPNST, its 20 percent level was 
used as a discrimination point from the benign schwannoma [6-
24] .Round cells with eosinophilic cytoplasm were found. The 
immunochistochemical stains of myogenin and desmin, were focally 
positive consistent with rhabdoid differentiation. And negative for 
AE1/3, HMB45, MelanA, CD34, bcl-2 c.

Introduction
Malignant Peripheral Nerve Sheath Tumor (MPNST) accounts 

for about 5-10% of all soft tissue sarcomas [1]. Patients with 
neurofibromatosis-1 develop sarcomas usually after 10 to 20 years and 
multiple MPNST occur in some cases [2]. In cases of NF-1 patients, 
it usually occurs at a slightly earlier age and tends to be larger than 
those with sporadic cases. Classically it arises as a large fusiform or 
eccentric mass in a major peripheral nerve. It may demonstrate (bone 
or cartilage, skeletal or rhabdomyoblastic (malignant triton tumor), 
histiocytoid, glandular differentiations. Malignant Triton Tumor 
(MTT) constitutes about 5% of all MPNST [3]. It is commonly seen 
in the head, neck, extremities and the trunk [1,4]. The extremely 
rare incidence of this tumor in the shoulder or axillar region has 
prompted us to report this case. This neoplasm was first described 
in 1938 by Mason and Martin who suggest that the neural elements 
induced the differentiation to the skeletal muscle. It can occur in 
sporadic form or over a setting of (NF-1). When MTT develops 
over NF-1, the diagnosis can be confirmed based on morphologic 
histological grounds supported by an immunostains such as the 
S-100 protein. Desmin, myogeninare are also immunochemically 
positive for rhabdomyoblasts focally or diffusely [4]. MTT is an 
essentially aggressive tumor, and the 5-year survival rate has been 
reported to be 5-15%. However, modern treatment such as complete 
surgical resection with adjuvant radio-, chemo-therapy has improved 
the prognosis [5].

Case Presentation
A 59-year-old woman who was diagnosed as NF-1(Von 

Recklinghausen disease) tenderness in her left shoulder. On 
ultrasound sonography, a heterogeneous low echoic mass measuring 
27 x 21x 34 mm was revealed between infraspinatus and teres minor 
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Discussion
Schwannoma is a slow growing, well-circumscribed and 

encapsulated round or ovoid tumor. A spindle-shaped cells 
with large nuclei and with nuclear palisading arranged in 
interlacing bundles known as Verocay bodies. On the other hands, 
MPNST are composed of spindle cells. MPNST shows extensive 
pleomorphism, simulating a indistinct margin areas of hemorrhage 
and necrosis. MTT is a malignant peripheral nerve sheath tumor 
with rhabdomyosarcomatous differentiation. Pierre Masson firstly 
reported the MTT, then Woodruff and Perino, et al. identified 84 
cases [12]. The age ranged from newborn to 75 years old (mean 34 
years), and males and females are equally represented. They reported 
that its local recurrence was more than 40%, metastasis 30-60%, and 
a 5 year survival rate was 15-34%.Such tumors show focal positivity 
for S-100 protein in 50-90% of cases, suggesting a nerve sheath origin. 
Rhabdomyoblasts are positive for immunostains such as desmin, 
myogenin and myo-D1[1-4]. MTT arises in two principal forms: 
sporadic or in association with NF-1. Slightly more than half of the 
cases of MTT have been reported to occur in NF-1 patients [1,3,10]. 
Usually MTT with NF-1 showed marked male predominance with 
more predilections for younger age groups compared with the 
sporadic forms [17].

A 18F-FDGPET is a noninvasive whole-body imaging technique 

and is widely used to evaluate tumor staging and detection of 
recurrence, and for monitoring treatment response. Schwannoma 
generally shows relatively high FDG uptake [21]. The prognosis of 
MTT depends on the location, grade and completeness of surgical 
margins. In a study it was observed that MTT in association with 
NF-1 has a poor prognosis compared to sporadic form [10]. There is a 
breakpoint in 11p15, considered a region of myogenic differentiation. 
This gene is probably responsible for rhabdomyoblastic differentiation. 
Amplification of c-myc oncogene is probably responsible for its 
aggressive biologic behavior [17]. The infiltrative tumor border on CT 
or MR suggests malignancy including other high grade sarcoma such 
as MFH (undifferentiated pleomorphic sarcoma). But, a malignant 
neoplasm may have a smooth, non-infiltrating margin at times. Bone 
erosion may occur with both benign and malignant neoplasms, but is 
more irregular with malignant cases.

Preoperative radiological diagnosis is important to avoid over-
treatment and unnecessary extensive procedures, but it is very 
difficult because diagnostic imaging findings for MTT has not been 
well established. The lesion was isoechoic to the muscle, with smooth 
and lobulated margins, apparently showing an expansive rather than 
an infiltrative behavior. (Power) Doppler evaluation displayed a rich 
vascularization of the mass. MRI showed iso signal on T1-weighted 
images and rather inhomogeneous high signal intensity with sporadic 
scattered low signal intensity areas on STIR and T2-weighted images 
(Figure 4). Post-contrast T1-weighted images with fat suppression 
demonstrated inhomogeneous enhancement.

MRI findings suggesting malignant transformation include large 

Figure 1: The axial T2-weighted MR image showed heterogeneously high–
low signal intensity (arrow). 

Figurre 2: On axial T2WI, rapid growing of the heterogeneously high intensity 
tumor was noted .There was a interruption of the outer capsule (arrows).

Figure 3: F18- PETCT demonstrated a ring uptake of FDG like a dougnat.

Figure 4: Round cells with eosinophilic cytoplasm morphologically consistent 
with rhabdoid differentiation are identified
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size (>5cm), peripheral enhancement pattern, perilesional edema, 
intratumoral cystic change, and heterogeneity on T2WI [23]. Li, et al. 
[8] also reported that imaging features suggestive of malignancy may 
include larger size lack of contiguity with adjacent specific nerves, and 
an infiltrative margin. Intratumoral cystic change commonly occurs 
as a result of hemorrhage or necrosis in schwannoma, but rarely in 
neurofibroma [11].This feature can assist in the differentiation of 
neurofibroma from MPNST, in which malignant transition may 
result in the occurrence of necrosis or hemorrhage. The malignant 
transformation of the tumor from a preexisting benign neurofibroma 
might cause necrosis or hemorrhage of the tumor, which would be 
high signal on T1WI and heterogeneously low signal on MR T2WI 
images.

Matsumine et al. [24] analyzed 19 cases of malignant peripheral 
nerve sheath tumor. 

In which,they found the important findings indicating the 
aggressiveness of MPNST was a perilesional edema.Ill-defined 
margins may reflect invasion of the tumor into the marginal tissue 
contiguous to the tumor. MPNST including MTT may occur as 
solitary or multiple enlarged masses associated with major nerve 
trunks such as the brachial plexus, sacral plexus, and sciatic nerve 
and may be asymptomatic or present with various sensory and motor 
symptoms, including projected pain or compressing and infiltrating 
surrounding issues and structures [25,26]. About 40–50% of benign 
peripheral schwannomas may have central enhancement on CT 
corresponding to central zone of tightly packed cellular components 
(Antoni A) surrounded by hypocellular myxoid material (Antoni B) 
corresponding to target sign on MRI T-2 weighted images (central 
low and peripheral high signal intensity). The central enhancement 
(target sign) is rarely seen in MPNST. In large tumor, there is central 
necrosis or degeneration, with peripheral tumor enhancement. The 
borders in MTT are frequently irregular and infiltrative borders 
invading adjacent structures or destroy adjacent bones. On imaging, 
the differentiation features between benign and malignant nerve 
sheath tumor are size greater than 5 cm, rapid growth, prominent 
enhancement, infiltrative margins, and marked heterogeneity with 
necrosis, peripherally avid uptake of F18-FDG on PET [27].

Survival of MTT is associated with complete tumor resection. 
The overall 5-year survival rate is affected by the patient’s age, size, 
location and margins affecting survival. Longer survival is associated 
with early diagnosis (mainly due to the improved imaging), complete 
surgical resection and neoadjuvant therapy. Most large soft tissue 
tumors of the shoulder region, presenting in the elderly are malignant 
such as high grade (undifferentiated) sarcoma, leiomyosarcoma, 
fibrosarcoma, liposarcoma, or myxofibrosarcoma. The MR 
appearance is not tumor specific. Large volume, liquefaction and 
cellular components are features on MR shared by these sarcomas. 
One of the discriminating point of MRI from a myogenic tumor 
such as leiomyosarcoma was that no apparent low signal intensity 
component on T2-weighted image [28]. However, the differentiation 
from other soft tissue sarcoma such as fibrosarcoma, myxoid 
liposarcoma, or myxofibrosarcoma assumed to be difficult except the 
fact that this case occurred from the schwannoma in NF-1 patient. 

Although, DWI in the diagnosis of sarcoma is not completely 
established, the utility of DWI was studied in some literatures 

[29]. In our case, DWI signal of the tumor changed from diffuse 
high to peripheral high signal intensity reflecting central necrosis. 
The corresponding ADC map suggested relatively high cellularity 
(mean ADC=0.913-1.017 x 10-3mm2/s). Regarding MTT, the ADC 
value have not been reported before, so its high cellular nature was 
disclosed with this study. 

As for FDG-PET, the SUV max of the tumor was reported as 
11.8 which reflects MPNST including MTT [30]. Broski SM et al. 
described that all lesions with SUV max>8 were malignant in their 
study of both benign and malignant peripheral nerve sheath tumor 
and stated that SUV max cutoff of 6.1 yielded 90.0% sensitivity and 
78.3% specificity for MPNSTs [31]. However, benign schwannoma 
showed high uptake of FDG at times [32,33]. 

Conclusion
We report a Malignant Triton Tumor (MTT) case in a 48-year-

old woman with NF-1 who presented with a rapid growth. MRI 
demonstrated a T2WI heterogeneously high intensity tumor with 
interruption of capsule.

References
1. Weiss SW, Goldblum JR. Malignant tumors of peripheral nerves. In: Weiss 

SW, Goldblum JR, editors. Enzinger and Weiss’s Soft Tissue Tumors. St. 
Louis: Mosby; 2008. 903-944. 

2. Moon WK, Im JG, Han MC. Malignant schwannomas of the thorax: CT 
findings. J Comput Assist Tomogr.1993; 17: 274-276.

3. Stasik CJ, Tawfik O. Malignant peripheral nerve sheath tumor with 
rhabdomyosarcomatous differentiation (malignant triton tumor). Arch Pathol 
Lab Med. 2006; 130:1878-1881.

4. Ziadi A, Saliba I. Malignant peripheral nerve sheath tumor of intracranial 
nerve: a case series review. Auris Nasus Larynx. 2010: 37: 539-545. 

5. McConnell YJ, Giacomantonio CA. Malignant triton tumors--complete surgical 
resection and adjuvant radiotherapy associated with improved survival. J 
Surg Oncol. 2012; 106: 51-56.

6. Woodruff JM, Chernik NL, Smith MC, Millett WB, Foote FW Jr. Peripheral 
nerve tumors with rhabdomyosarcomatous differentiation (malignant “Triton” 
tumors). Cancer. 1973: 32: 426-439.

7. Nitsche M, Reible M, Pflüger KH, Bergmann M, Hermann RM. Malignant 
Triton Tumor of the Sciatic Nerve as a Secondary Malignancy after Extended 
Field Radiotherapy and Chemotherapy of Hodgkin’s Disease. Case Rep 
Oncol. 2014; 7: 239-245. 

8. Li G, Liu C, Liu Y, Xu F, Su Z, Wang Y,,et al. Analysis of clinical features 
and prognosis of malignant triton tumor: A report of two cases and literature 
review. Oncol Lett. 2015; 10: 3551-3556.

9. Gupta R, Sharma A, Arora R, Vijayaraghavan M. Composite 
phaeochromocytoma with malignant peripheral nerve sheath tumour 
and rhabdomyosarcomatous differentiation in a patient without von 
Recklinghausen disease. J Clin Pathol. 2009; 62: 659-661.

10. Feldkamp MM, Lau N, Provias JP, Gutmann DH, Guha A. Acute presentation 
of a neurogenic sarcoma in a patient with neurofibromatosis type 1: a 
pathological and molecular explanation. Case report. J Neurosurg.1996; 84: 
867-873.

11. Sughrue ME, Kaur R, Kane AJ, Rutkowski MJ, Yang I, Pitts LH, et al. 
Intratumoral hemorrhage and fibrosis in vestibular schwannoma: a possible 
mechanism for hearing loss. J Neurosurg. 2011; 114: 386-393.

12. Woodruff JM, Perino G. Non-Germ-Cell of Teratomatous Malignant Tumors 
Showing Additional Rhabdomyoblastic Differentiation, with Emphasis on the 
Malignant Triton Tumor. Semin Diag Pathol. 1994;11: 69-81.

13. Stasik CJ, Tawfik O. Malignant peripheral nerve sheath tumor with 

https://www.ncbi.nlm.nih.gov/pubmed/8454754
https://www.ncbi.nlm.nih.gov/pubmed/8454754
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/20399579
https://www.ncbi.nlm.nih.gov/pubmed/20399579
https://www.ncbi.nlm.nih.gov/pubmed/22253011
https://www.ncbi.nlm.nih.gov/pubmed/22253011
https://www.ncbi.nlm.nih.gov/pubmed/22253011
https://www.ncbi.nlm.nih.gov/pubmed/4198700
https://www.ncbi.nlm.nih.gov/pubmed/4198700
https://www.ncbi.nlm.nih.gov/pubmed/4198700
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3999579/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3999579/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3999579/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3999579/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4665219/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4665219/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4665219/
https://www.ncbi.nlm.nih.gov/pubmed/19561238
https://www.ncbi.nlm.nih.gov/pubmed/19561238
https://www.ncbi.nlm.nih.gov/pubmed/19561238
https://www.ncbi.nlm.nih.gov/pubmed/19561238
https://www.ncbi.nlm.nih.gov/pubmed/8622163
https://www.ncbi.nlm.nih.gov/pubmed/8622163
https://www.ncbi.nlm.nih.gov/pubmed/8622163
https://www.ncbi.nlm.nih.gov/pubmed/8622163
https://www.ncbi.nlm.nih.gov/pubmed/20560722
https://www.ncbi.nlm.nih.gov/pubmed/20560722
https://www.ncbi.nlm.nih.gov/pubmed/20560722
https://www.ncbi.nlm.nih.gov/pubmed/8202648
https://www.ncbi.nlm.nih.gov/pubmed/8202648
https://www.ncbi.nlm.nih.gov/pubmed/8202648
https://www.ncbi.nlm.nih.gov/pubmed/17149968


Austin J Med Oncol 5(2): id1041 (2018)  - Page - 04

Kazawa N Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

rhabdomyosarcomatous differentiation (malignant triton tumor). Arch Pathol 
Lab Med. 2006;130: 1878-1881.

14. Carroll SL, Ratner N. How Does the Schwann Cell Lineage Form Tumors in 
NF1? Glia. 2008; 56: 1590-1605.

15. Li RF, Gupta M, McCluggage WG, Ronnett BM. Embryonal rhabdomyosarcoma 
(botryoid type) of the uterine corpus and cervix in adult women: report of a 
case series and review of the literature. Am J Surg Pathol. 2013; 37: 344-355.

16. Navid F, Billups CA, Krasin MJ, Davidoff AM, Harper J, Rao BN, et al. Body 
Wall and Visceral Nonrhabdomyosarcoma:Soft Tissue Sarcomas in Children 
and Adolescents. J Pediatr Surg. 2009; 44: 1965-1971.

17. Sophia CK, Atul BS, Stephanie AH, Nishino M, Jason LH, Katherine MK, et al. 
Intrathoracic malignant peripheral nerve sheath tumors: imaging features and 
implications for management. Radiol Oncol. 2013; 47: 230-238. 

18. Haddadin MH, Hawkins AL, Long P, Morsberger LA, Depew D, Epstein JI, et 
al. Cytogenetic study of malignant triton tumor: a case report. Cancer Genet 
Cytogenet. 2003; 144: 100-105.

19. Fujii T, Yajima R, Morita H, Yamaguchi S, Tsutsumi S, Asao T, et al. FDG-
PET/CT of schwannomas arising in the brachial plexus mimicking lymph 
node metastasis: report of two cases. World J Surg Oncol. 2014; 12: 309

20. Stasik CJ, Tawfik O. Malignant peripheral nerve sheath tumor with 
rhabdomyosarcomatous differentiation (malignant triton tumor). Arch Pathol 
Lab Med. 2006; 130: 1878-1881. 

21. Beaulieu S, Rubin B, Djang D, Conrad E, Turcotte E, Eary JF. Positron 
Emission Tomography of Schwannomas: Emphasizing Its Potential in 
Preoperative Planning. AJR. 2004; 182: 971-974.

22. Antoch G, Egelhof T, Korfee S, Frings M, Forsting M, Bockisch A. Recurrent 
schwannoma: Diagnosis with PET/CT. Neurology. 2002; 59:1240.

23. Rha SE, Byun JY, Jung SE, Chun HJ, Lee HG, Lee JM. Neurogenic Tumors 
in the Abdomen: Tumor Types and Imaging Characteristics. Radiiographics. 
2003; 23: 29-43.

24. Matsumine A, Kusuzaki K, Nakamura T, Nakazora S, Niimi R, Matsubara 

T,. Differentiation between neurofibromas and malignant peripheral nerve 
sheath tumors in neurofibromatosis 1 evaluated by MRI. J Cancer Res Clin 
Oncol. 2009; 135: 891-900

25. Van Herendael BH, Heyman SR, Vanhoenacker FM, De Temmerman G, 
Bloem JL, Parizel PM, et al. The value of magnetic resonance imaging in the 
differentiation between malignant peripheral nerve-sheath tumors and non-
neurogenic malignant soft-tissue tumors. Skeletal Radiol. 2006; 35:745-753.

26. Wasa J1, Nishida Y, Tsukushi S, Shido Y, Sugiura H, Nakashima H, et al. 
MRI Features in the Differentiation of Malignant Peripheral Nerve Sheath 
Tumors and Neurofibromas. AJR Am J Roentgenol. 2010 194: 1568-1574.

27. Pekmezci M, Reuss DE, Hirbe AC, Dahiya S, Gutmann DH, von Deimling A, 
et al. Morphologic and immunohistochemical features of malignant peripheral 
nerve sheath tumors and cellular schwannomas. Mod Pathol. 2015; 28:187-
200. 

28. Wu H, Zhang H, Wang S. Multimodality imaging of benign or malignant tumors 
in the vena cava and its main branches. Clin Imaging. 2016; 43: 50-59.

29. Einarsdóttir H, Karlsson M, Wejde J, Bauer HC. Diffusion-weighted MRI of 
soft tissue tumours. Eur Radiol. 2004; 14: 959-963. 

30. Kamran SC, Shinagare AB, Howard SA. Intrathoracic malignant peripheral 
nerve sheath tumors: imaging features and implications for management. 
Radiol Oncol. 2013; 47: 230-238.

31. Broski SM, Johnson GB, Howe BM, Nathan MA, Wenger DE, Spinner RJ, 
et al. Evaluation of (18)F-FDG PET and MRI in differentiating benign and 
malignant peripheral nerve sheath tumors. Skeletal Radiol. 2016; 45:1097-
105. 

32. Hamada K, Ueda T, Higuchi I, Inoue A, Tamai N, Myoi A, et al. Peripheral 
nerve schwannoma: two cases exhibiting increased FDG uptake in early and 
delayed PET imaging. Skeletal Radiol. 2005; 34: 52-57. 

33. Tovmassian D, Razak MA, London K. Role of [18F] FDG-PET/CT in Predicting 
Malignant Transformation of Plexiform Neurofibromas in Neurofibromatosis-1 
Int J Surg Oncol. 2016; 2016: 6162182. 

Citation: Kazawa N. The US/ MRI/PET-CT Imaging Findings of a Malignant Triton Tumor of the Shoulder in a 
NF-1 (Von Recklinghausen Disease) Patient. Austin J Med Oncol. 2018; 5(2): 1041.

Austin J Med Oncol - Volume 5 Issue 2 - 2018
ISSN : 2471-027X | www.austinpublishinggroup.com 
Kazawa. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/18803326
https://www.ncbi.nlm.nih.gov/pubmed/18803326
https://www.ncbi.nlm.nih.gov/pubmed/23348207
https://www.ncbi.nlm.nih.gov/pubmed/23348207
https://www.ncbi.nlm.nih.gov/pubmed/23348207
https://www.ncbi.nlm.nih.gov/pubmed/19853756
https://www.ncbi.nlm.nih.gov/pubmed/19853756
https://www.ncbi.nlm.nih.gov/pubmed/19853756
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794878/
https://www.cancergeneticsjournal.org/article/S0165-4608(02)00935-4/pdf
https://www.cancergeneticsjournal.org/article/S0165-4608(02)00935-4/pdf
https://www.cancergeneticsjournal.org/article/S0165-4608(02)00935-4/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4200134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4200134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4200134/
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/17149968
https://www.ncbi.nlm.nih.gov/pubmed/15039173
https://www.ncbi.nlm.nih.gov/pubmed/15039173
https://www.ncbi.nlm.nih.gov/pubmed/15039173
https://www.ncbi.nlm.nih.gov/pubmed/12391353
https://www.ncbi.nlm.nih.gov/pubmed/12391353
https://www.ncbi.nlm.nih.gov/pubmed/12533638
https://www.ncbi.nlm.nih.gov/pubmed/12533638
https://www.ncbi.nlm.nih.gov/pubmed/12533638
https://www.ncbi.nlm.nih.gov/pubmed/19101731
https://www.ncbi.nlm.nih.gov/pubmed/19101731
https://www.ncbi.nlm.nih.gov/pubmed/19101731
https://www.ncbi.nlm.nih.gov/pubmed/19101731
https://www.ncbi.nlm.nih.gov/pubmed/16775712
https://www.ncbi.nlm.nih.gov/pubmed/16775712
https://www.ncbi.nlm.nih.gov/pubmed/16775712
https://www.ncbi.nlm.nih.gov/pubmed/16775712
https://www.ncbi.nlm.nih.gov/pubmed/20489098
https://www.ncbi.nlm.nih.gov/pubmed/20489098
https://www.ncbi.nlm.nih.gov/pubmed/20489098
https://www.ncbi.nlm.nih.gov/pubmed/25189642
https://www.ncbi.nlm.nih.gov/pubmed/25189642
https://www.ncbi.nlm.nih.gov/pubmed/25189642
https://www.ncbi.nlm.nih.gov/pubmed/25189642
https://www.sciencedirect.com/science/article/pii/S0899707116301565
https://www.sciencedirect.com/science/article/pii/S0899707116301565
https://www.ncbi.nlm.nih.gov/pubmed/14767604
https://www.ncbi.nlm.nih.gov/pubmed/14767604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794878/
https://www.ncbi.nlm.nih.gov/pubmed/27115884
https://www.ncbi.nlm.nih.gov/pubmed/27115884
https://www.ncbi.nlm.nih.gov/pubmed/27115884
https://www.ncbi.nlm.nih.gov/pubmed/27115884
https://www.ncbi.nlm.nih.gov/pubmed/15480645
https://www.ncbi.nlm.nih.gov/pubmed/15480645
https://www.ncbi.nlm.nih.gov/pubmed/15480645
https://www.ncbi.nlm.nih.gov/pubmed/28058117
https://www.ncbi.nlm.nih.gov/pubmed/28058117
https://www.ncbi.nlm.nih.gov/pubmed/28058117

	Title
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4

