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Abstract
Male breast cancer is a rare disease, accounting for less than 1% of all breast cancers. Like soft tissue 

sarcomas, breast sarcomas are a heterogeneous group of several subtypes: osteosarcoma, liposarcoma, 
fibrosarcoma, leiomyosarcoma, angiosarcoma, rhabdomyosarcoma, pleomorphic sarcoma, and sarcomas of 
uncertain differentiation. Undifferentiated pleomorphic sarcoma constitutes less than 5% of all sarcomas in adults. 
It is most frequently located in the extremities but has also been reported in the retroperitoneum and the abdomen, 
However, Localization in the breast is extremely rare, especially in patients with no history of radiation. In this 
report, we describe an unusual case of undifferentiated pleomorphic sarcoma of the breast in 60-years-old men who 
presented a tumor measuring over 4 cm with pain in the left breast. He noticed the mass 3 months previously. Breast 
ultrasound revealed a left tumor. The patient underwent total mastectomy without axillary lymph node dissection. 
Based on examination of the excised tumor, the initial pathologic diagnosis was atypical spindle-shaped cells with 
uncertain malignant potential. Histological findings with immunomarkers led to the final diagnosis of undifferentiated 
pleomorphic sarcoma. Following the simple mastectomy, the patient was given adjuvant hypofractionated 
radiotherapy. The follow up at 42 months was uneventful. This case highlights a rare and interesting variant of 
primary breast sarcoma presenting in a male patient. A review of the available literature with evaluation of the 
etiology, prognostic factors and treatment modalities of pleomorphic sarcoma of the breast are discussed. 
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Introduction 
The most common malignant tumor of the breast is 

adenocarcinoma 93.7%, Sarcomas account for less than 1% of all 
primary breast malignancies [1]. Undifferentiated pleomorphic 
sarcoma previously known as malignant fibrous histiocytoma (MFH), 
is a mesenchymal malignancy originates from the connective tissues of 
glands and composed of fibroblast and histiocyte like cells, mixed with 
pleomorphic giant and inflammatory cells [2] that shows no definable 
line of differentiation [3-5]. Breast sarcomas are commonly seen 
after radiotherapy. However, primary UPS has been rarely reported 
to involve the breast [6,7]. Owing to rarity of this entity, the exact 
treatment guidelines and prognostic variables are yet to be determined 
[8]. We believe that reporting such cases would contribute to establish 
treatment protocols of this rare tumor.

Case Presentation 
We report a case of primary breast undifferentiated pleomorphic 

sarcoma (malignant fibrous histiocytoma) in 60-year-old men. He 
presented to our department to receive the postoperative radiotherapy. 
He had no known disease, no family history of malignancy and no 
prior history of radiation therapy. The patient had felt the lump 
about 3 months before. On physical examination there was a mass 
measuring 4 cm in diameter detected underneath the nipple and 
areola of the left breast, there was no palpable axillary nodes and the 
right breast appeared normal. Breast ultrasound (Figure 1) indicated 
a strong suspicion of malignancy and all laboratory findings, cancer 
marker CA15-3, chest X ray, ultrasonography of abdomen, revealed 
no abnormalities. The patient underwent total mastectomy without 
axillary lymph node dissection. Intraoperative frozen section analysis 
suggested spindle cell proliferation with R0 resection. The histological 
report macroscopically showed a breast tissue specimen measuring 10 
× 7.5 × 5.5 cm, partially covered with skin measuring 9 × 6 cm. The cut 
surface revealed a whitish, fibrotic nodular tumor measuring 4.2 cm in 
greatest diameter. After fixation and inclusion in paraffin, microscopic 

examination of the section of specimen showed marked pleomorphism 
admixed with bizarre giant cells, spindle cells, and zones of necrosis and 
myxoid features (Figures 2 and 3). The surgical margins were negative. 

Figure 1: Breast ultrasound revealed a hypoechoic lesion with  
ill-defined borders measuring 42 × 32 × 30 mm, spiculated margins, 
posterior acoustic shadowing and microcalcifications.
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Immunohistochemistry showed that the tumor was focally positive for 
smooth muscle actin with a Ki proliferative index of 70%. Cytokeratin, 
AE1/AE3, EMA, p63, PS100, SOX10, CD34, Desmin, Caldesmon, 
transgelin and MDM2 were all negative. 

Based on histological features and immunohistochemical study, 
diagnosis of undifferentiated pleomorphic sarcoma was made. After 
surgery the patient underwent hypofractionated radiotherapy at a 
dose of 42 Gy to the chest wall with fractions of 2.8 Gy in 15 fractions 
with 2 tangential wedged elds by using 6 MV photons of a linear 

accelerator. Radiotherapy proceeded without incident, except for a 
mild radiodermatitis. No adjuvant systemic therapy was suggested to 
the patient. The follow‐up of the patient was performed every 3 months 
for the 1st year, every 4 months for the 2nd year, and 6 months thereafter. 
Physical examination was performed at every visit, and CT of thorax 
was obtained yearly. The patient remained disease free, and no evidence 
of local or systemic disease was detected after 42 months of follow‐up. 

Discussion 
Male breast cancer is uncommon and represents less than 1% of all 

breast cancers, the overall incidence of male breast cancer continues to 
increase [9]. Primary sarcoma in the breast is extremely rare account 
for less than 1% of all breast malignancies and commonly seen after 
radiotherapy [10]. The risks of developing breast sarcoma are largely 
unknown. Some authors showed a significant correlation between 
external beam radiation of the breast or chest wall and the occurrence 
of sarcoma [11]. Angiosarcoma is the most common sarcoma type of 
breast, while undifferentiated pleomorphic sarcoma seems to be one 
of the rarer types [7,12]. The concept of undifferentiated pleomorphic 
sarcoma was first introduced in 1963 has undergone significant change 
over the past five decades [4,13].

This tumor is exceptional in male. Indeed, only 6 cases have been 
described in the literature [14-16]. Undifferentiated pleomorphic 
sarcomas often grow rapidly and then may be painful. Imaging 
methods and macroscopy may be shown well-circumscribed masses 
with heterogeneous composition. Further, they can be identified as 
pale fibrous and fleshy areas admixed with zones of (cystic) necrosis, 
hemorrhage, or myxoid features [17]. Microscopically, lesions exhibit 
cells showing marked pleomorphism admixed with bizarre giant cells, 
spindle cells, and variable foamy cells [18]. A storiform growth pattern 
and variable chronic inflammatory cells are also common [17].

Neither the symptoms nor the physical findings of undifferentiated 
pleomorphic sarcoma of the breast present any characteristic pattern 
that would easily suggest the diagnosis. Immunohistochemistry may be 
useful to distinguish primary breast sarcomas from non-mesenchymal 
malignant tumours and to delineate the level of differentiation of 
primary breast sarcomas [19]. Desmin, vimentin, smooth muscle 
antigen, CK, leukocyte common antigen, CD34, HMB-45, SMA, EMA, 
and S-100 protein should all be analysed in sarcoma patients.

As all soft tissue sarcomas, surgical ablation should always be the 
first treatment modality of breast sarcomas to insure an excellent local 
control. Mastectomy was regarded as the first-choice technique, in 
contrast, some studies have demonstrated no significant advantage to 
mastectomy in comparison to wide local excision. The role of axillary 
lymph node dissection is not well defined [20-22], it has been generally 
considered unnecessary for undifferentiated pleomorphic sarcoma of 
the breast, since these tumours rarely spread through the lymphatic 
system [23,24].

Commonly mastectomy without lymphadenectomy is the reference 
technique as used in our case report. Clear excision margin and larger 
tumour size are the two most important factors that determine the local 
recurrence as well as distant metastasis. A tumour size less than 5 cm is 
associated with a better overall survival. In the absence of prospective 
and randomized trials, the role of chemotherapy for breast sarcoma 
remains unclear [25,26] while hormonotherapy has been reported 
without known benefit [27,28].

In contrast to surgical ablation, there is widespread disagreement 
for the benefits of radiotherapy. Whilst some authors [29,30] did not 

Figure 2: Low-power microphotograph showing obvious pleomorphic 
spindled cells.

Figure 3: Marked nuclear atypia and mitotic activity.
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find any benefit for adjuvant radiotherapy, some authors suggest that 
postoperative radiation may play an important role in reducing local 
recurrence and improves the disease-free survival [31]. Radiotherapy 
should be considered for breast sarcomas >5 cm, especially if high-grade, 
and for patients with positive margins in whom reresection is not feasible. 
However, RT cannot compensate for inadequate surgery, and reexcision to 
ensure clean margins is strongly encouraged in these cases.

The radiotherapy of a breast sarcoma must assure primarily 
an efficient target coverage with high prescribed doses to provide 
a better local control because even after radical surgery, local 
failures are common [32,33]. According to the recommendation 
on the management by the ESMO Clinical Practice Guidelines, the 
postoperative radiation therapy should be administered with the best 
technique available, at a dose of 50-60 Gy, with fractions of 1.8-2 Gy, 
possibly with boosts up to 66-68 Gy, depending on the presentation 
and quality of surgery [34,35].

Also, for the post-mastectomy irradiation, newer strategies such as 
IMRT and VMAT compared to the conventional radiotherapy, offer 
some improvement on target coverage, better protection of organs at 
risk, dose homogeneity, and conformity for this particular case of breast 
sarcoma [36-38]. The benefit of adjuvant RT for primary (de novo) 
breast sarcomas has not been proven in randomized trials. However, 
the high rate of local recurrence after surgery alone (up to one-third in 
some series [23-40] provides the rationale for postoperative radiation 
therapy. The prognosis of undifferentiated pleomorphic sarcoma in 
the breast remains poor because the disease is very aggressive, fast-
growing with 44% of local recurrence and 42% of the cases develop 
distant metastasis [39-41]. Overall 5-year survival of patients with 
undifferentiated pleomorphic sarcoma has been roughly 50%.

Conclusion 
Undifferentiated pleomorphic sarcoma is a challenging tumor 

whether in terms of diagnosis or treatment. The biological differences 
from other primary breast tumors necessitate a corresponding 
difference in approach to diagnostic and management strategies. The 
therapeutic recommendations are difficult to establish with evolving 
techniques and limited patient numbers. However, the relatively 
poor prognosis associated with breast sarcoma has motivated many 
clinicians to treat patients aggressively with a multidisciplinary team 
approach necessitating surgeons, pathologists, radiotherapists, and 
medical oncologists to improve overall survival. 

References
1.	 Kirova YM, Vilcoq JR, Asselain B, Sastre-Garau X, Fourquet A 

(2005) Radiation-induced sarcomas after radiotherapy for breast 
carcinoma: A large-scale single-institution review. Cancer 104: 856-
863.

2.	 Lellin A, Waizbard E, Levine T, Behar A (1990) Malignant fibrous 
histiocytoma of the breast. Int Surg 75: 63-66.

3.	 Vita AD, Recine F, Mercatali L, Miserocchi G, Spadazzi C, et al. 
(2017) Primary culture of undifferentiated pleomorphic sarcoma: 
Molecular characterization and response to anticancer agents. Int 
J Mol Sci 2: 17-19.

4.	 Brien JE, Stout AP (1964) Malignant fibrous xanthomas. Cancer 17: 
1445-1455.

5.	 Jeong YJ, Oh HK, Bong JG (2011) Undifferentiated pleomorphic 
sarcoma of the male breast causing diagnostic challenges. J Breast 
Can 14: 241-246.

6.	 Choudhury M, Nangia A, Singh SK, Pujani M, Thomas S (2010) 
Cytohistomorphologic features of malignant fibrous histiocytoma of 
the breast: A case report. Acta Cytol 54: 985-988.

7.	 Pollard SG, Marks PV, Temple LN, Thompson HH (1990) Breast 
sarcoma: A clinicopathologic review of 25 cases. Cancer 66: 941-
944.

8.	 Farr DE, Thomas A, Khan SA, Schroeder MC (2017) Male breast 
cancer as a second primary cancer: Increased risk following 
lymphoma. Oncol 22: 895-900.

9.	 Anisimov VN, Bartke A (2013) The key role of growth hormone-
insulin-IGF-1 signaling in aging and cancer. Crit Rev Oncol 87: 201-
223.

10.	Karlsson P, Holmberg E, Samuelsson A, Johansson KA, Wallgren 
A (1998) Soft tissue sarcoma after treatment for breast cancer: A 
swedish population-based study. Eur J Cancer pp. 2068-2075.

11.	 Nascimento AF, Raut CP, Fletcher CD (2008) Primary angiosarcoma 
of the breast: Clinicopathologic analysis of 49 cases, suggesting that 
grade is not prognostic. Am J Surg Pathol 32: 1896.

12.	Ozzello L, Stout AP, Murray MR (1963) Cultural characteristics of 
malignant histiocytomas and fibrous xanthomas. Cancer 16: 331-
334.

13.	Uzel EK, Figen M, Bek TT, Inanc K, Onder S, et al. (2013) Malignant 
fibrous histiocytoma of the breast in young male patient: A case 
report and a review of the literature. Case Rep Oncol Med 2013.

14.	Harsh KK, Kalwar A, Kapoor A, Jakhar SL, Kumar HS (2015) Giant 
cell variant of malignant fibrous histiocytoma of male breast: A rare 
case report. J Cancer Res Therapeut 11: 657.

15.	Hartel PH, Bratthauer G, Hartel JV, Fanburg-Smith JC (2011) Primary 
malignant fibrous histiocytoma (myxofibrosarcoma/pleomorphic 
sarcoma not otherwise specified) of the breast: Clinicopathologic 
study of 19 cases. Ann Diagn Pathol 15: 407-413.

16.	Billings SD, Folpe AL (2004) Cutaneous and subcutaneous 
fibrohistiocytic tumors of intermediate malignancy: An update. Am J 
Dermatopathol 26: 141-155.

17.	Jain M, Malhan P (2008) Cytology of soft tissue tumors: Pleomorphic 
sarcoma. J Cytol 25: 93-96.

18.	Al-Nafussi A (1999) Spindle cell tumours of the breast: Practical 
approach to diagnosis. Histopathol 35: 1-13.

19.	May DS, Stroup NE (1991) The incidence of sarcomas of the breast 
among women in the united states. Plast Reconstr Surg 87: 193-
194.

20.	Bousquet G, Confavreux C, Magné N, De-Lara CT, Poortmans P, 
et al. (2007) Outcome and prognostic factors in breast sarcoma: A 
multicenter study from the rare cancer network. Radiother Oncol  
p. 85.

21.	Confavreux C, Lurkin A, Mitton N, Blondet R, Saba C, et al. (2006) 
Sarcomas and malignant phyllodes tumours of the breast: A 
retrospective study. Eur J Cancer 42: 2715-2721.

22.	Fields RC, Aft RL, Gillanders WE, Eberlein TJ, Margenthaler JA 
(2008) Treatment and outcomes of patients with primary breast 
sarcoma. Am J Surg 196: 4. 

23.	De-Cesare A, Fiori E, Burza A, Ciardi A, Bononi M, et al. (2005) 
Malignant fibrous histiocytoma of the breast: Report of two cases 
and review of the literature. Anticancer Res 25: 1.

24.	McGowan TS, Cummings BJ, O’Sullivan B, Catton CN, Miller N, et 
al. (2000) An analysis of 78 breast sarcoma patients without distant 
metastases at presentation. Int J Radiat Oncol Biol Phys p. 46.

25.	Srinivasamurthy BC, Kulandaivelu AR, Saha K, Saha A (2016) 
Primary undifferentiated pleomorphic sarcoma of the breast in a 
young female: A case report. World J Surg Oncol 14: 186.

26.	Moore MP, Kinne DW (1996) Breast sarcoma. Surg Clin Am 76. 
27.	Zelek L, Llombart-Cussac A, Terrier P, Pivot X, Guinebretiere JM,  

et al. (2003) Prognostic factors in primary breast sarcomas: A series 
of patients with long-term follow-up. J Clin Oncol p. 21.

https://doi.org/10.1002/cncr.21223
https://doi.org/10.1002/cncr.21223
https://doi.org/10.1002/cncr.21223
https://doi.org/10.1002/cncr.21223
https://doi.org/10.1136/pgmj.66.776.492
https://doi.org/10.1136/pgmj.66.776.492
https://doi.org/10.3390/ijms18122662
https://doi.org/10.3390/ijms18122662
https://doi.org/10.3390/ijms18122662
https://doi.org/10.1002/1097-0142(196411)17:11%3C1445::aid-cncr2820171112%3E3.0.co;2-g
https://doi.org/10.1002/1097-0142(196411)17:11%3C1445::aid-cncr2820171112%3E3.0.co;2-g
https://doi.org/10.4048/jbc.2011.14.3.241
https://doi.org/10.4048/jbc.2011.14.3.241
https://doi.org/10.4048/jbc.2011.14.3.241
https://www.ncbi.nlm.nih.gov/pubmed/21053583
https://www.ncbi.nlm.nih.gov/pubmed/21053583
https://www.ncbi.nlm.nih.gov/pubmed/21053583
https://doi.org/10.1002/1097-0142(19900901)66:5%3C941::aid-cncr2820660522%3E3.0.co;2-b
https://doi.org/10.1002/1097-0142(19900901)66:5%3C941::aid-cncr2820660522%3E3.0.co;2-b
https://doi.org/10.1002/1097-0142(19900901)66:5%3C941::aid-cncr2820660522%3E3.0.co;2-b
https://doi.org/10.1634/theoncologist.2016-0460
https://doi.org/10.1634/theoncologist.2016-0460
https://doi.org/10.1634/theoncologist.2016-0460
https://doi.org/10.1016/j.critrevonc.2013.01.005
https://doi.org/10.1016/j.critrevonc.2013.01.005
https://doi.org/10.1016/j.critrevonc.2013.01.005
https://doi.org/10.1016/s0959-8049(98)00319-0
https://doi.org/10.1016/s0959-8049(98)00319-0
https://doi.org/10.1016/s0959-8049(98)00319-0
https://doi.org/10.1016/s1043-321x(09)79396-8
https://doi.org/10.1016/s1043-321x(09)79396-8
https://doi.org/10.1016/s1043-321x(09)79396-8
https://doi.org/10.1002/1097-0142(196303)16:3%3C331::aid-cncr2820160307%3E3.0.co;2-f
https://doi.org/10.1002/1097-0142(196303)16:3%3C331::aid-cncr2820160307%3E3.0.co;2-f
https://doi.org/10.1002/1097-0142(196303)16:3%3C331::aid-cncr2820160307%3E3.0.co;2-f
https://doi.org/10.1155/2013/524305
https://doi.org/10.1155/2013/524305
https://doi.org/10.1155/2013/524305
https://doi.org/10.4103/0973-1482.138129
https://doi.org/10.4103/0973-1482.138129
https://doi.org/10.4103/0973-1482.138129
https://doi.org/10.1016/j.anndiagpath.2011.05.007
https://doi.org/10.1016/j.anndiagpath.2011.05.007
https://doi.org/10.1016/j.anndiagpath.2011.05.007
https://doi.org/10.1016/j.anndiagpath.2011.05.007
https://doi.org/10.1097/00000372-200404000-00035
https://doi.org/10.1097/00000372-200404000-00035
https://doi.org/10.1097/00000372-200404000-00035
https://doi.org/10.4103/0970-9371.44040
https://doi.org/10.4103/0970-9371.44040
https://doi.org/10.1046/j.1365-2559.1999.00766.x
https://doi.org/10.1046/j.1365-2559.1999.00766.x
https://doi.org/10.1097/00006534-199101000-00045
https://doi.org/10.1097/00006534-199101000-00045
https://doi.org/10.1097/00006534-199101000-00045
https://doi.org/10.1016/j.radonc.2007.10.015
https://doi.org/10.1016/j.radonc.2007.10.015
https://doi.org/10.1016/j.radonc.2007.10.015
https://doi.org/10.1016/j.radonc.2007.10.015
https://doi.org/10.1016/j.ejca.2006.05.040
https://doi.org/10.1016/j.ejca.2006.05.040
https://doi.org/10.1016/j.ejca.2006.05.040
https://doi.org/10.1016/j.amjsurg.2008.06.010
https://doi.org/10.1016/j.amjsurg.2008.06.010
https://doi.org/10.1016/j.amjsurg.2008.06.010
https://www.ncbi.nlm.nih.gov/pubmed/15816619
https://www.ncbi.nlm.nih.gov/pubmed/15816619
https://www.ncbi.nlm.nih.gov/pubmed/15816619
https://doi.org/10.1016/s0360-3016(99)00444-7
https://doi.org/10.1016/s0360-3016(99)00444-7
https://doi.org/10.1016/s0360-3016(99)00444-7
https://doi.org/10.1186/s12957-016-0947-9
https://doi.org/10.1186/s12957-016-0947-9
https://doi.org/10.1186/s12957-016-0947-9
https://doi.org/10.1016/s0039-6109(05)70445-x
https://doi.org/10.1200/jco.2003.06.080
https://doi.org/10.1200/jco.2003.06.080
https://doi.org/10.1200/jco.2003.06.080


Citation: Jaba S, Belhabib S, Kebdani T, Elkacemi H, Majjaoui S, et al. (2019) Primary Undifferentiated Pleomorphic Sarcoma of the Breast in a Male 
Patient: A Case Report and a Review of the Literature. J Clin Case Rep 9: 1290. 

Page 4 of 4

Volume 9 • Issue 11 • 10001290
J Clin Case Rep, an open access journal
ISSN: 2165-7920

28.	Shabahang M, Franceschi D, Sundaram M, Castillo MH (2002) 
Surgical management of primary breast sarcoma/Discussion. Am 
Surg 68: 673.

29.	Adem C, Reynolds C, Ingle JN, Nascimento AG (2004) Primary 
breast sarcoma: Clinicopathologic series from the mayo clinic and 
review of the literature. Br J Cancer 91: 237-241.

30.	Pencavel T, Allan CP, Thomas JM, Hayes AJ (2011) Treatment for 
breast sarcoma: A large, single-centre series. Eur J Surg Oncol 37: 4.

31.	Cozzolino M, Oliviero C, D’Andrea B, Guglielmi G, Califano G, et al. 
(2018) The role of adjuvant radiotherapy for a case of primary breast 
sarcoma: A plan comparison between three modern techniques and 
a review of the literature. Case Rep Med p. 8.

32.	Manfredi M (2010) Hereditary hamartomatous polyposis syndromes: 
Understanding the disease risks as children reach adulthood. 
Gastroenterol Hepatol 6: 185.

33.	Casal PG, Blay JY (2010) Soft tissue sarcomas: ESMO Clinical 
Practice Guidelines for diagnosis, treatment and follow-up. Ann 
Oncol 21: 198-203.

34.	Wood DE (2015) National Comprehensive Cancer Network (NCCN) 
clinical practice guidelines for lung cancer screening. Thorac Surg 
Clin 25: 185-197.

35.	Krueger EA, Fraass BA, McShan DL, Marsh R, Pierce LJ (2003) 
Potential gains for irradiation of chest wall and regional nodes with 
intensity modulated radiotherapy. Int J Radiat Oncol Biol Phys 56: 
1023-1037.

36.	Gutman H, Pollock RE, Ross MI, Benjamin RS, Johnston DA, et 
al. (1998) Sarcoma of the breast: Implications of the extent of local 
therapy. Am Surg 64: 1059-1061.

37.	Johnstone PA, Pierce LJ, Merino MJ, Yang JC, Epstein AH, et al. 
(1993) Primary soft tissue sarcomas of the breast: Local-regional 
control with post-operative radiotherapy. Int J Radiat Oncol Biol 
Phys p. 27.

38.	Barrow BJ, Janjan NA, Gutman H, Benjamin RS, Allen P, et al. 
(1999) Role of radiotherapy in sarcoma of the breast: A retrospective 
review of the MD, Anderson experience. Radiother Oncol 52: 173.

39.	Kaklamanos IG, Birbas K, Syrigos KN, Vlachodimitropoulos D, 
Goutas N, et al. (2011) Breast angiosarcoma that is not related to 
radiation exposure: A comprehensive review of the literature. Surg 
Today 41: 163.

40.	Fogliata A, Nicolini G, Alber M, Asell M, Dobler B, et al. (2005) IMRT 
for breast: A planning study. Radiother Oncol 76: 300-310.

41.	Balbi G, Di-Martino L, Pitruzzella G, Pitruzzella D, Grauso F, et al. 
(2013) Undifferentiated pleomorphic sarcoma with osteoclast-like 
giant cells of the female breast. World J Surg Oncol 11: 21.

https://doi.org/10.25083/2559.5555.12.6268
https://doi.org/10.25083/2559.5555.12.6268
https://doi.org/10.25083/2559.5555.12.6268
https://www.ncbi.nlm.nih.gov/pubmed/15187996
https://www.ncbi.nlm.nih.gov/pubmed/15187996
https://www.ncbi.nlm.nih.gov/pubmed/15187996
https://doi.org/10.1016/j.ejso.2011.04.006
https://doi.org/10.1016/j.ejso.2011.04.006
https://doi.org/10.1155/2018/4137943
https://doi.org/10.1155/2018/4137943
https://doi.org/10.1155/2018/4137943
https://doi.org/10.1155/2018/4137943
https://www.ncbi.nlm.nih.gov/pubmed/20567567
https://www.ncbi.nlm.nih.gov/pubmed/20567567
https://www.ncbi.nlm.nih.gov/pubmed/20567567
https://doi.org/10.1093/annonc/mdq419
https://doi.org/10.1093/annonc/mdq419
https://doi.org/10.1093/annonc/mdq419
https://doi.org/10.1016/j.thorsurg.2014.12.003
https://doi.org/10.1016/j.thorsurg.2014.12.003
https://doi.org/10.1016/j.thorsurg.2014.12.003
https://doi.org/10.1016/s0360-3016(03)00183-4
https://doi.org/10.1016/s0360-3016(03)00183-4
https://doi.org/10.1016/s0360-3016(03)00183-4
https://doi.org/10.1016/s0360-3016(03)00183-4
https://www.ncbi.nlm.nih.gov/pubmed/8079181
https://www.ncbi.nlm.nih.gov/pubmed/8079181
https://www.ncbi.nlm.nih.gov/pubmed/8079181
https://doi.org/10.1016/0360-3016(93)90395-c
https://doi.org/10.1016/0360-3016(93)90395-c
https://doi.org/10.1016/0360-3016(93)90395-c
https://doi.org/10.1016/s0167-8140(99)00070-5
https://doi.org/10.1016/s0167-8140(99)00070-5
https://doi.org/10.1016/s0167-8140(99)00070-5
https://doi.org/10.1007/s00595-010-4341-x
https://doi.org/10.1007/s00595-010-4341-x
https://doi.org/10.1007/s00595-010-4341-x
https://doi.org/10.1007/s00595-010-4341-x
https://doi.org/10.1016/j.radonc.2005.08.004
https://doi.org/10.1016/j.radonc.2005.08.004
https://doi.org/10.1186/1477-7819-11-21
https://doi.org/10.1186/1477-7819-11-21
https://doi.org/10.1186/1477-7819-11-21

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Presentation  
	Discussion  
	Figure 1
	Figure 2
	Figure 3
	References 

