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Introduction
The urinary tract malformations are rare with duplicated collecting system being the most 

common congenital malformation occurring in approximately 0.8% of the population [1,2]. It is more 
frequently found in women. Duplication can be complete or incomplete with incomplete duplication 
being three times more common [3]. Duplication can be associated with other abnormalities such 
as ureteral ectopia, vesicoureteral reflux, ureterocele and megaureter [4]. Ectopic ureter draining 
the upper-pole moiety of the kidney frequently ends in ureterocele, and can be dilated and tortuous 
(megaureter), which is associated with parenchymal atrophy, particularly of upper-pole renal 
moiety. Furthermore, vesicoureteral reflux into the lower-pole renal moiety often leads to chronic 
inflammatory parenchymal changes [5]. A quarter of all upper urinary tract urothelial tumors occur 
in ureters, with 60% to 75% located in the lower third [6]. Urothelial carcinoma is relatively rarely 
reported in patients with duplicated collecting system [7-17]. Three cases of urothelial carcinoma 
in megaureter [18-20], and bifid ureter [21,22] are found in the literature, respectively. Multiphasic 
Multislice Computed Tomographic Urography (MSCTU) is the method of choice in the assessment 
of upper urinary tract in patients with hematuria, the most common presenting symptom of ureteral 
tumor. The method is superior especially in patients with concomitant urinary tract anomalies or 
impaired renal function, and offers the best possibility of tumor staging [22].

Case Presentation
Material and methods

A 63-year-old male was admitted to the Urology emergency department due to intermittent 
painless gross hematuria. Physical examination and blood tests were unremarkable. The patient 
had been previously diagnosed with left sided ureterocele and megaureter demonstrated with 
ultrasound. Ureterocele was treated with endoscopic procedure 5 years ago in other institution. 
Cystoscopy was performed revealing a normal bladder and bleeding from intravesically dilated left 
ureteral orifice. Urine cytology suggested poorly differentiated urothelial carcinoma. MSCTU was 
performed including non-enhanced scans, postcontrast arterial, venous and excretory phase scans 
with additional delayed scan 4 h after the injection of contrast medium. Irregularly shaped shrunken 
left kidney with duplicated collecting system and considerable parenchymal atrophy, particularly 
in the upper moiety, was seen. Distal part of upper moiety ureter was tortuous and largely dilated 
(megaureter), crossing lower moiety ureter at the level of iliac crest (Figure 1). Two centimeters 
caudally from that point, within megaureter, a slightly hyperdense 3 cm × 5 cm irregularly shaped 
tumor, showing early postcontrast enhancement, was suspected. Dilated ureteral lumen was not 
completely filled with tumor (Figure 1-3). Arterial phase scans also revealed duplicated renal artery on 
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Abstract
We report a rare case of primary urothelial carcinoma in megaureter in a patient with duplicated 
collecting system and ureterocele. A 63-year-old male, previously diagnosed with left sided 
ureterocele and megaureter, presented with gross hematuria. Cystoscopy revealed bleeding from left 
ureteral orifice. Urine cytology showed poorly differentiated urothelial carcinoma. MSCT urography, 
with delayed excretory scans, showed duplicated dysplastic kidney with impaired function, with 
enhancing neoplasm within dilated upper-pole moiety ureter, not outlined on delayed scans. The 
patient underwent a successful left nephroureterectomy. Pathology revealed high-grade papillary 
urothelial carcinoma confined to the ureter. There was no evidence of recurrence during two-year 
follow-up.
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the left side, with lower-pole artery emerging from the wall of partially 
thrombosed aortic aneurysm (Figure 4). Standard excretory phase 
scans after 10 min showed incomplete opacification of lower moiety 
pelvicalyceal system, with signs of chronic obstructive uropathy, 
while atrophic upper moiety unit was not opacified (Figure 2, 3). 
Complete opacification of lower moiety collecting system, at delayed 
excretory scans after 4 h, revealed compression of lower-moiety 
ureter between megaureter and the psoas muscle 2 cm proximal to 
the tumor. No signs of periureteric fat infiltration were seen (Figure 
3,5). The density of megaureter content (20 HU) suggested bloody 
urine, without any increase even on delayed excretory phase scans, 

due to non functional upper moiety unit. Urinary bladder wall was 
thickened and trabeculated, with intraluminal orthotopic ureterocele 
at the orifice of the left upper-moiety ureter (Figure 6). No enlarged 
lymph nodes in the retroperitoneum were detected. The preoperative 
diagnosis was defined as ureteral tumor staged T1M0N0. Left total 
nephroureterectomy was performed as the definitive surgical 
treatment. A dysplastic upper pole ureter with soft tissue mass within 
its distal portion was shown at surgery. After left Gibson incision 
the urinary bladder was opened, and both ureteral orifices on the 
left side were excised. The left kidney and both ureters were sent to 
pathology for analysis. The gross appearance of the surgical specimen 
revealed a dilated dysplastic upper-moiety ureter 35 mm in diameter; 
containing 3 cm × 6 cm friable papillary tumor located 2 cm from the 
distal end of ureter (Figure 7). The tumor was histologically (WHO 
2004) described as high-grade invasive papillary urothelial carcinoma 
(T1NxMxG3), which invaded lamina propria, but remained confined 
to the ureteral wall. Adjacent to upper-pole ureter within the fat, the 
lower-pole ureter of normal structure, slightly dilated, but not invaded 
by the tumor, was seen. Renal parenchyma showed focal sclerotic 
changes of glomeruli with normal appearance of tubuli (Figure 8). 

Figure 1: Non-enhanced coronal CT scan shows dysplastic left kidney with 
duplicated collecting system and reduced thickness of parenchyma (yellow 
thin arrows) with complete atrophy of upper-pole moiety (yellow thick arrow);  
dilated distal upper-pole moiety ureter is seen, with slightly hyperdense 
proliferative mass suspected within the lumen of distal megaureter (red thick 
arrow).

Figure 2: Excretory phase coronal CT scan shows delayed opacification 
of lower-pole moiety collecting system with signs of chronic obstructive 
uropathy (red arrows) and complete lack of excretory function of upper unit 
(yellow arrows).

Figure 3: Delayed excretory phase coronal CT scan shows signs of 
compression of contrast opacified lower-pole ureter (red arrow) with 
megaureter containing the tumor.

Figure 4: Arterial phase oblique CT scan shows enhancing tumor in distal 
part of dilated upper-pole moiety ureter; duplicated left renal arteries (red 
arrow) with the lower emerging from the wall of partially thrombosed aortic 
aneurysm.

Figure 5: Delayed excretory phase sagittal CT scan shows compression 
of lower-pole ureter with megaureter (red arrow) containing the tumor not 
outlined by contrast urine because of complete lack of function of upper unit.

Figure 6: Non-enhanced axial CT scan shows thickened wall of urinary 
bladder (yellow arrows) with 3 cm left-sided ureterocele (red arrow).
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The postoperative convalescence was uneventful and the patient 
showed good recovery. At 2-year follow-up there were no signs of 
local and distal recurrence or metachronous urothelial tumors.

Results and Discussion
Bladder cancers are the most common tumors of the urinary 

tract, and transitional cell tumors are the most common type. Renal 
and ureteral transitional cell tumors are relatively rare, accounting for 
only 5% of tumors. Of this percentage, more than 90% of tumors are 
located within the renal pelvis, while ureteral tumors are extremely 
rare [23-25]. The distal ureter is the most common location of tumors 
but multifocal implants may also occur [26]. As urinary collecting 
system duplication is found in 0.8% of the population, the coexistence 
of the two entities is expected to be very rare [1,2,10]. Duplicated 
collecting system very often remains undiagnosed as a large number 
of patients are asymptomatic, so diagnosing cancer in this situation 
is challenging. There is a small number of reports of ureteral cancer 
in duplicated collecting system in English literature [2,8-17,22]. 
Three reports of ureteral cancer in megaureter were found [18-20], 
written in Japanese and abstracted in English. Urinary duplication is 
frequently associated with other malformations, such as ureterocele 
in our case. Etiologic relationship between urinary duplication and 
ureteral cancers is not proven, but preferential development of cancer 
in the lower part of the duplicated ureters might suggest that recurrent 
infections, urinary stasis and reflux, and lithogenesis may be oncogenic 
[15]. Chronic irritation of ureteral mucosa caused by prolonged 
vesicoureteric reflux or urinary stasis due to ureterocele, could make 
ureter more susceptible to dysplasia and malignancy [11,15,27]. 
Similarly, increased frequency of neoplastic lesions was observed in 
patients with horseshoe kidneys, ureteral pseudodiverticulosis [28] 
and bladder diverticula [27-29]. Development of ureteral tumor in 
megaureter associated with ureterocele in our patient corroborates 
the hypothesis. Hydronephrosis is a common imaging finding in 
ureteric tumors, and hydroureter is often seen proximal to the point 
of obstruction with the lesion [30,31]. In our patient, however, 
megaureter which contained the neoplasm did not show proximal 

dilatation, as the tumor growth did not obliterate the relatively 
wide lumen. Even if complete occlusion had occurred, the proximal 
dilation would not have developed, because the atrophic upper pole 
of the kidney did not produce urine. It is not fully clear whether 
moderate dilatation and impaired secretory function of lower moiety 
unit reflects reflux uropathy, which can be presumed in this type of 
anomaly, or is caused by compression with megaureter. The tumor 
is less probable cause of obstruction, as the tumor was located 2 
cm apart from the point where the ureters crossed each other, and 
extraureteral infiltration was excluded both by imaging and histology. 
In the diagnostic work-up MSCTU was done as only imaging 
method after the tumor was suspected at cytology. In addition to the 
standard MSCTU protocol, the delayed excretory phase scan after 
4 h was done to completely depict lower moiety collecting system, 
and finally exclude macroscopic lower moiety ureter infiltration. 
Although arterial phase scans might be omitted in the interest of 
decreasing radiation exposure [31,32], in our case these scans were 
useful to demonstrate renal vascular anatomy and relationship 
of duplicated renal vascularization and concomitant abdominal 
aortic aneurysm, the information helpful in planning surgery. Early 
contrast enhancement helped in detection of the tumor, which was 
nearly isodense to bloody content of megaureter on precontrast 
scans. As the upper moiety of the kidney is non-functioning, the 
megaureter was not opacified with contrast urine, and the tumor was 
not outlined as contrast filling defect, neither on standard nor on 
delayed excretory scans. As a consequence, multifocality could not be 
consistently excluded by use of MSCTU, but this was of little concern 
because the radical surgery was done. Considering that the tumor was 
histologically described as high-grade invasive urothelial carcinoma, 
the lack of periureteral fat infiltration and distant metastases are 
favourable for the patient prognosis. As the tumor was presumed as 
early-stage cancer confined to the collecting system wall, the total left 
nephroureterectomy with excision of both ipsilateral ureteral orifices 
and a contiguous cuff of bladder tissue was definitive treatment 
option. Considering that high-grade tumors of upper urinary tract 
can be associated with greater incidence of metachronous bladder 
recurrencies [33], strict follow-up after radical nephroureterectomy 
is mandatory in our patient. Generally, ultrasound, intravenous 
urography, antegrade and retrograde ureteropyelography are used 
in detecting collecting system tumors. In our patient, previously 
performed ultrasound could not show cancer due to growth in the 
distal third of the ureter which was obscured by meteorism, whereas 
there was no hydronephrosis in the kidney itself due to partial renal 
parenchyma atrophy and poor urine production. Conventional 
excretory urography would not be a valuable initial imaging method 
in our case because of impaired function of the duplicated kidney. 
On the contrary, MSCTU with delayed excretory phase scans readily 
detected the tumor, enabled staging by exclusion of periureteral 
infiltration, lymph nodes enlargement and metastatic involvement 
of parenchymal organs and offered good depiction of complex left 
urinary system anatomy and concomitant aortic aneurysm.

Conclusion
In summary, we presented a case of high-grade urothelial 

cancer confined to megaureter associated with ureteral duplication, 
ureterocele, double renal arterial supply and aortic aneurysm. The 
patient was successfully diagnosed with MSCTU with delayed 
excretory scans in spite of impaired function of the left kidney and 
uncommon pattern of ureteral dilatation. The postoperative outcome 
was beneficial for the patient.

Figure 7: Gross specimen of distal portion of upper-pole ureter which is 
dilated to 35 mm showed intraluminal crumbly dark tumor mass 3 cm × 6 
cm in size and adjacent thickened ureteral wall; lower-pole ureter of normal 
appearance is seen in fat adjacent to the ureter with tumor.

Figure 8: Low magnification and 100x magnification image show high-grade 
invasive papillary urothelial carcinoma, confined to the ureter.



Annals of Clinical Case Reports - Radiology

Remedy Publications LLC., | http://anncaserep.com/ 2020 | Volume 5 | Article 17864

Zoran Brnić, et al.,

References
1. Bauer S, Perlmutter A, Retik A. Anomalies of the upper urinary tract. 

In: Walsh P, Retik A, Stamey TA, editors. Campbell’s urology. 6th ed. 
Philadelphia: Saunders; 1992:1357-442.

2. Karray O, Khouni H, Charfi M, Boulma R, Debaibi M, Makhlouf R, et al. 
Ureteral tumor in an ectopic duplex system: a case report. J Med Case Rep. 
2019;13(1):70.

3. Gay SB, Armistead JP, Weber ME, Williamson BR. Left infrarenal 
region: anatomic variants, pathologic conditions, and diagnostic pitfalls. 
Radiographics. 1991;11(4):549-70.

4. Brock WA, Kaplan WG. Ectopic ureteroceles in children. J Urol. 
1978;119(6):800-3.

5. Berrocal T, Lopez-Pereira P, Arjonilla A, Gutierez. Anomalies of the Distal 
Ureter, Bladder, and Urethra in Children: Embryologic, Radiologic, and 
Pathologic Features. Radiographics. 2002;22(5):1139-64.

6. Hall MC, Womack S, Sagalowsky AL, Carmody T, Erickstad MD, 
Roehrborn CG. Prognostic factors, recurrence, and survival in transitional 
cell carcinoma of the upper urinary tract: a 30-year experience in 252 
patients. Urology. 1998;52(4):594-601.

7. Takagi S, Gohji K, Iwamoto Y, Masuda H, Segawa N, Kiura H, et al. Ureter 
cancer of complete double renal pelvis and ureter: a case report. Hinyokika 
Kiyo. 2002;48(12):761-4.

8. Gepi-Attee S, Gingell JC. Ureteric tumor in a duplex system. Br J Urol. 
1991;68(1):106.

9. Banya Y, Abe T, Sasaki H, Aoki H, Fujioka T, Akaska T, et al. [A case 
of primary ureteral carcinoma in the duplicated renal pelvis and ureter 
diagnosed by transurethral uretero-renoscopy]. Hinyokika Kiyo. 
1986;32(3):454-61.

10. Kao JL, Huang CH, Chang YM, Tsai SC, Yang CL, Shiao CC. Ureteral 
cancer in a duplicated ureter. QJM. 2013;106(8):777-8.

11. Chen KS, Chuang CK, Wu CH, Liaw CC, Lee N. Upper urinary tract 
tumor in a duplicated collecting system: report of three cases and review of 
the literature. Chang Gung Med J. 2003;26(5):377-82.

12. Dudak SD, Antun RA. Transitional cell carcinoma in a duplicated ectopic 
ureter. Urology. 1995;46(2):251-3.

13. Tan LB, Tserng BR, Huang WH, Tarn CJ. Synchronous bilateral carcinoma 
of the ureter in association with unilateral incomplete duplication of the 
ureter. Urol Int. 1996;56(3):196-9.

14. Sreenevasan G, Por PK, Mukherjee AK, Sabapathy AK. Carcinoma in one 
limb of an incompletely duplicated ureter. Br J Urol. 1987;60(1):79-80.

15. Kumon H, Nanba K. A case of primary ureteral carcinoma in the duplicated 
ureter. Rinsho Hinyokika. 1981;35:483-6.

16. Boris RS, McIntire L, AlAlassi O, Peabody JO, Savera A. An unusual case of 
ureteral tumor in a duplex system. Int Urol Nephrol. 2006;38(3-4):473-4.

17. Zervas A, Rassidakis G, Nakopoulou L, Mitropoulos D, Dimopoulos C. 
Transitional cell carcinoma arising from a fibroepithelial ureteral polyp in 
a patient with duplicated upper urinary tract. J Urol. 1997;157(6):2252-3.

18. Ushida H, Masuda Y, Koizumi S, Okada Y. [Ureteral cancer occurred in 
megaureter]. Nihon Hinyokika Gakkai Zasshi. 2008;99(7):733-6.

19. Ohashi Y, Maeda H, Minoru H. [Ureteral cancer found in megaureter]. 
Hinyokika Kiyo. Acta Urologica Japonica. 2011;57(5):251-3.

20. Ohmori N, Hatanaka Y, Imanishi M. [Ureteral Cancer Occurring in an 
Adult Megaureter: A Case Report]. Hinyokika Kiyo. 2019:65(2):45-7.

21. Kodama K, Iwasa Y, Motoi I, Takase Y, Saito K. Urothelial carcinoma 
associated with a blind-ending bifid ureter. Int Canc Conf J. 2012:1:147-50.

22. Kawamura H, Sasaki N. Transitional cell carcinoma in the blind-ending 
branch of the bifid ureter. Br J Urol. 1998;82(2):307-8.

23. Rozanski TA, Grossman HB. Recent developments in the pathophysiology 
of bladder cancer. AJR. 1994;163(4):789-92.

24. Leder RA, Dunnick NR. Transitional cell carcinoma of the pelvicalyces 
and ureter. AJR. 1990;155(4):713-22.

25. Wong-You-Cheong JJ, Wagner BJ, Davis CJ Jr. Transitional Cell 
Carcinoma of the Urinary Tract: Radiologic-Pathologic Correlation. 
Radiographics. 1998;18(1):123-42.

26. Geller SA, de Campos FPF. Ureteric carcinoma. Autops Case Rep. 
2014;4(1):63-4.

27. Tamas EF, Stephenson AJ, Campbel S, Montague DK, Trusty DC, Hansel 
DE. Histopathologic features and clinical outcomes in 71 cases of bladder 
diverticula. Arch Pathol Lab Med. 2009;133(5):791-6.

28. Kenney PJ, Wasserman NF. Ureteral pseudodiverticulosis associated with 
carcinoma of the renal pelvis. Urol Radiol. 1987;9(3):161-3.

29. Leder PA, Dunnick NR. Transitional cell carcinoma of the pelvicalyces and 
ureter. AJR Am J Roentgenol. 1990;155(4):713-22.

30. Browne RFJ, Meehan CP, Colville J, Power R, Torregiani WC. Transitional 
cell carcinoma of the upper urinary tract: spectrum of imaging findings. 
Radiographics. 2005;25(6):1609-27.

31. Caoili EM, Cohan RH, Inampudi P, Ellis JH, Shah RB, Faerber GJ, et 
al. MDCT urography of upper tract urothelial neoplasms. AJR Am J 
Roentgenol. 2005;184(6):1873-81.

32. Van der Molen AJ, Cowan NC, Mueller-Lisse UG, Nolte-Ernsting CC, 
Takahashi S, Cohan RH; CT Urography Working Group of the European 
Society of Urogenital Radiology (ESUR). CT urography: definition, 
indications and techniques. A guideline for clinical practice. Eur Radiol. 
2008;18(1):4-17.

33. Oehlschlaeger S, Baldauf A, Weissner D, Gellrich J, Hakenberg OW, Wirth 
MP. Bladder tumor recurrence after primary surgery for transitional cell 
carcinoma of the upper urinary tract. Urol Int. 2004;73(3):209-11.

https://www.worldcat.org/title/campbells-urology/oclc/22891001
https://www.worldcat.org/title/campbells-urology/oclc/22891001
https://www.worldcat.org/title/campbells-urology/oclc/22891001
https://www.ncbi.nlm.nih.gov/pubmed/30845986
https://www.ncbi.nlm.nih.gov/pubmed/30845986
https://www.ncbi.nlm.nih.gov/pubmed/30845986
https://www.ncbi.nlm.nih.gov/pubmed/1887111
https://www.ncbi.nlm.nih.gov/pubmed/1887111
https://www.ncbi.nlm.nih.gov/pubmed/1887111
https://www.ncbi.nlm.nih.gov/pubmed/660767
https://www.ncbi.nlm.nih.gov/pubmed/660767
https://www.ncbi.nlm.nih.gov/pubmed/12235344
https://www.ncbi.nlm.nih.gov/pubmed/12235344
https://www.ncbi.nlm.nih.gov/pubmed/12235344
https://www.ncbi.nlm.nih.gov/pubmed/9763077
https://www.ncbi.nlm.nih.gov/pubmed/9763077
https://www.ncbi.nlm.nih.gov/pubmed/9763077
https://www.ncbi.nlm.nih.gov/pubmed/9763077
https://www.ncbi.nlm.nih.gov/pubmed/12613013
https://www.ncbi.nlm.nih.gov/pubmed/12613013
https://www.ncbi.nlm.nih.gov/pubmed/12613013
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1464-410X.1991.tb15270.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1464-410X.1991.tb15270.x
https://www.ncbi.nlm.nih.gov/pubmed/3728247
https://www.ncbi.nlm.nih.gov/pubmed/3728247
https://www.ncbi.nlm.nih.gov/pubmed/3728247
https://www.ncbi.nlm.nih.gov/pubmed/3728247
https://www.ncbi.nlm.nih.gov/pubmed/22961430
https://www.ncbi.nlm.nih.gov/pubmed/22961430
https://www.ncbi.nlm.nih.gov/pubmed/12934856
https://www.ncbi.nlm.nih.gov/pubmed/12934856
https://www.ncbi.nlm.nih.gov/pubmed/12934856
https://www.ncbi.nlm.nih.gov/pubmed/7624997
https://www.ncbi.nlm.nih.gov/pubmed/7624997
https://www.ncbi.nlm.nih.gov/pubmed/8860744
https://www.ncbi.nlm.nih.gov/pubmed/8860744
https://www.ncbi.nlm.nih.gov/pubmed/8860744
https://www.ncbi.nlm.nih.gov/pubmed/3620852
https://www.ncbi.nlm.nih.gov/pubmed/3620852
https://www.researchgate.net/profile/Kuo_Su_Chen/publication/10600383_Upper_urinary_tract_tumor_in_a_duplicated_collecting_system_Report_of_three_cases_and_review_of_the_literature/links/0c960523db0a267479000000.pdf
https://www.researchgate.net/profile/Kuo_Su_Chen/publication/10600383_Upper_urinary_tract_tumor_in_a_duplicated_collecting_system_Report_of_three_cases_and_review_of_the_literature/links/0c960523db0a267479000000.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17136581
https://www.ncbi.nlm.nih.gov/pubmed/17136581
https://www.ncbi.nlm.nih.gov/pubmed/9146635
https://www.ncbi.nlm.nih.gov/pubmed/9146635
https://www.ncbi.nlm.nih.gov/pubmed/9146635
https://www.ncbi.nlm.nih.gov/pubmed/19068690
https://www.ncbi.nlm.nih.gov/pubmed/19068690
https://europepmc.org/article/med/21743283
https://europepmc.org/article/med/21743283
https://www.ncbi.nlm.nih.gov/pubmed/31067842
https://www.ncbi.nlm.nih.gov/pubmed/31067842
https://www.ncbi.nlm.nih.gov/pubmed/9722779
https://www.ncbi.nlm.nih.gov/pubmed/9722779
https://www.ncbi.nlm.nih.gov/pubmed/8092012
https://www.ncbi.nlm.nih.gov/pubmed/8092012
https://www.ajronline.org/doi/abs/10.2214/ajr.155.4.2119098
https://www.ajronline.org/doi/abs/10.2214/ajr.155.4.2119098
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5470567/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5470567/
https://www.ncbi.nlm.nih.gov/pubmed/19415955
https://www.ncbi.nlm.nih.gov/pubmed/19415955
https://www.ncbi.nlm.nih.gov/pubmed/19415955
https://www.ncbi.nlm.nih.gov/pubmed/3125646
https://www.ncbi.nlm.nih.gov/pubmed/3125646
https://www.ncbi.nlm.nih.gov/pubmed/2119098
https://www.ncbi.nlm.nih.gov/pubmed/2119098
https://www.ncbi.nlm.nih.gov/pubmed/16284138
https://www.ncbi.nlm.nih.gov/pubmed/16284138
https://www.ncbi.nlm.nih.gov/pubmed/16284138
https://www.ncbi.nlm.nih.gov/pubmed/15908545
https://www.ncbi.nlm.nih.gov/pubmed/15908545
https://www.ncbi.nlm.nih.gov/pubmed/15908545
https://www.ncbi.nlm.nih.gov/pubmed/17973110
https://www.ncbi.nlm.nih.gov/pubmed/17973110
https://www.ncbi.nlm.nih.gov/pubmed/17973110
https://www.ncbi.nlm.nih.gov/pubmed/17973110
https://www.ncbi.nlm.nih.gov/pubmed/17973110
https://www.ncbi.nlm.nih.gov/pubmed/15539838
https://www.ncbi.nlm.nih.gov/pubmed/15539838
https://www.ncbi.nlm.nih.gov/pubmed/15539838

	Title
	Abstract
	Introduction
	Case Presentation
	Material and methods

	Results and Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8

