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Abstract
Chemotherapy is the primary component of the systemic treatment strategy for pancreatic cancer, which is a fatal 

disease. However, patients with pancreatic cancer still have a very poor overall prognosis and a low survival rate. 
Gemcitabine (GEM) is a chemotherapeutic agent that is frequently used to treat pancreatic cancer. However, the 
primary obstacle remains GEM chemoresistance. To address the issue of Triapine's poor solubility and suppress the 
GEM resistance of pancreatic cancer cells (PANC-1/GEM), we prepared calcium carbonate nanoparticles (CaCO3 
NPs) loaded with a nucleotide reductase inhibitor (Triapine). Using both 2D PANC-1/GEM cells and 3D tumor spheroids, 
CaCO3-GEM-Triapine NPs nano-formulations inhibited cancer cell proliferation, migration, and resistance to GEM, 
enhancing the therapeutic effect of GEM-based chemotherapy. According to the findings of the study, CaCO3 NPs 
瀀愀渀捲攀愀琀楣愀渀捥爠嬱崮⁈漀眀攀瘀敲Ⱐ摥猀瀀椀琀攠楮椀琀椀愀氠摲畧⁴爀攀愀琀洀敮琬⁇䕍 
挀栀敭漀爀敳椀猀琀愀渀捥敭愀楮猠琀栀攠洀愀楮扳琀慣汥Ⱐ爀攀搀畣楮朠猀畲瘀椀癡氀⸠
䄀氀琀栀漀畧栠渀畭敲漀甀猠猀琀畤楥猠栀愀瘀攠戀攀敮 挀愀爀爀楥搠漀甀琠琀漠楮瘀敳琀楧愀琀攠䝅䴭
戀愀猀攀搠捯洀戀楮愀琀楯渠琀栀敲愀瀀楥猬 渀漠獩最湩ṣ愀渀琠琀栀敲愀瀀敵琀楣 漀甀琀捯洀敳 栀愀瘀攠
礀整攀敮挀桩攀瘀攀搠楮汩湩捳⸠ᴀ敲敦漀爀攀Ⱐ椀琠椀猠捲畣椀愀氠琀漠摥瘀攀汯瀠渀漀瘀攀氠
猀琀牡琀敧楥猠漀爠攜攀挀琀椀瘀攠摥汩瘀敲礠獹猀琀敭猠挀愀瀀愀戀汥映漀瘀敲捯浩渀朠䝅䴠
爀敳椀猀琀愀渀捥渀搠楮捲攀愀獩渀朠猀畲瘀椀癡氠牡琀敳⁛㉝⸀

䑲畧⁴牡渀猀瀀漀爀琠爀敧甀氀愀琀楯測⁄一䄠搀愀洀愀最攠愀渀搠爀数愀楲Ⱐ愀渀搠琀栀攠
爀敮攀睡戀椀汩琀礠漀映挀愀渀捥爠猀琀敭攀氀氀猠愀爀攠樀甀猀琠愠昀攀眠漀映琀栀攠洀愀渀礠晡挀琀漀爀猠
琀栀愀琠捯渀琀爀椀戀甀琀攠琀漠䝅䴠爀敳椀猀琀愀渀捥⸠䤀琠栀愀猠戀攀敮敭漀渀猀琀牡琀攀搠琀栀愀琠
爀椀戀漀渀畣汥漀琀楤攠爀攀搀畣琀愀猀攠⡒利Ⱐ眀桩挀栠慣瑳猠愠挀愀琀愀氀祺敲渠琀栀攠瀀爀漀捥猀猠
漀映捯渀瘀敲琀楮朠爀椀戀漀渀畣汥漀琀楤敳⁴漠摥漀硹爀椀戀漀渀畣汥漀琀楤敳畲楮朠䐀一䄠
爀数汩挀愀琀楯渠愀渀搠爀数愀楲Ⱐ椀猠愠獩最湩ṣ愀渀琠捯渀琀爀椀戀甀琀漀爠琀漠琀栀攠敭敲最敮捥映
䝅䴠挀栀敭漀爀敳椀猀琀愀渀捥⸠䤀琠栀愀猠戀攀敮 摥洀漀渀猀琀牡琀攀搠琀栀愀琠剒❳ 琀眀漠猀甀戀畮椀瑳Ⱐ
䴱 剒䴱⤠愀渀搠䴲 剒䴲⤬減略渀捥⁴栀攠慤樀甀癡渀琠琀爀攀愀琀洀敮琠漀映
瀀愀渀捲攀愀琀楣愀渀捥爠嬳崮⁉渠瀀愀爀琀楣甀氀愀爀Ⱐ剒䴲爀琀楣甀氀愀琀楯渠汥瘀攀氠栀愀猠愠瀀潳椀琀椀瘀攠
爀攀氀愀琀楯渀猀桩瀠眀椀琀栠䐀一䄠栀愀爀洠Ṹ渀搠爀数汩挀愀琀楯渮⁁⁰漀漀爠瀀爀潧渀潳椀猠椀猠
捯爀爀攀氀愀琀攀搠眀椀琀栠愠瀀漀漀爠爀敳瀀漀渀猀攠琀漠䝅䴭戀愀猀攀搠挀栀敭漀琀栀敲愀瀀礠愀渀搠愠
桩最栠汥瘀攀氠漀映剒䴲硰爀敳獩漀渮⁇䕍栀敭潳敮獩琀椀瘀椀琀礠睡猠昀漀畮搠琀漠
戀攠獩最湩ṣ愀渀琀氀礠敮栀愀渀捥搠戀礠摥昀敲愀獩爀漀砭楮搀畣攀搠楮桩戀椀琀楯渠漀映剒䴲 
數瀀爀敳獩漀渠楮 瀀爀攀瘀楯甀猠猀琀畤礀⸠䄀猠愠爀敳甀氀琬渀桩戀椀琀楮朠剒䴲 浩最栀琠戀攠
愠最漀漀搠睡礠琀漠戀漀潳琠挀栀敭漀琀栀敲愀瀀礧猠愀戀椀汩琀礠琀漠ṧ栀琠挀愀渀捥爀⸠吀爀椀愀瀀楮攀Ⱐ
愀渠愀渀琀楣愀渀捥爠琀桩潳敭楣愀牢慺漀渀攠愀渀搠楲漀渭戀楮摩渀朠捯洀瀀漀畮搀Ⱐ楮桩戀椀瑳 
栀畭愀渠爀椀戀漀渀畣汥漀琀楤攠爀攀搀畣琀愀猀攠⡒乒⤠戀礠猀攀汥挀琀椀瘀攀氀礠戀汯挀欀楮朠琀栀攠



Citation: Li T (2023) Gemcitabine and Triapine Co-Delivery Using Calcium Carbonate Nanoparticles for the Treatment of Chemo-resistant Pancreatic 
Cancer��,QW�-�,QÀDP�&DQFHU�,QWHJU�7KHU����������

Page 2 of 3

https://www.google.com/search?q=1.+Winter+JM%2C+Cameron+JL%2C+Campbell+KA+(2006)+1423+pancreaticoduodenectomies+for+pancreatic+cancer%3A+a+single-institution+experience.+J+Gastrointest+Surg+10%3A+1199-1210.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Winter+JM%2C+Cameron+JL%2C+Campbell+KA+(2006)+1423+pancreaticoduodenectomies+for+pancreatic+cancer%3A+a+single-institution+experience.+J+Gastrointest+Surg+10%3A+1199-1210.&aqs=chrome..69i57j69i60.449j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=1.+Winter+JM%2C+Cameron+JL%2C+Campbell+KA+(2006)+1423+pancreaticoduodenectomies+for+pancreatic+cancer%3A+a+single-institution+experience.+J+Gastrointest+Surg+10%3A+1199-1210.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Winter+JM%2C+Cameron+JL%2C+Campbell+KA+(2006)+1423+pancreaticoduodenectomies+for+pancreatic+cancer%3A+a+single-institution+experience.+J+Gastrointest+Surg+10%3A+1199-1210.&aqs=chrome..69i57j69i60.449j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Tempero+MA%2C+Malafa+MP%2C+Al-Hawary+M+(2021)+Pancreatic+adenocarcinoma%2C+version+2.2021%2C+NCCN+clinical+practice+guidelines+in+oncology.+J+Natl+Compr+Cancer+Netw+19%3A+439-457.&rlz=1C1GCEU_enIN819IN819&oq=2.%09Tempero+MA%2C+Malafa+MP%2C+Al-Hawary+M+(2021)+Pancreatic+adenocarcinoma%2C+version+2.2021%2C+NCCN+clinical+practice+guidelines+in+oncology.+J+Natl+Compr+Cancer+Netw+19%3A+439-457.&aqs=chrome..69i57j69i60.335j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Tempero+MA%2C+Malafa+MP%2C+Al-Hawary+M+(2021)+Pancreatic+adenocarcinoma%2C+version+2.2021%2C+NCCN+clinical+practice+guidelines+in+oncology.+J+Natl+Compr+Cancer+Netw+19%3A+439-457.&rlz=1C1GCEU_enIN819IN819&oq=2.%09Tempero+MA%2C+Malafa+MP%2C+Al-Hawary+M+(2021)+Pancreatic+adenocarcinoma%2C+version+2.2021%2C+NCCN+clinical+practice+guidelines+in+oncology.+J+Natl+Compr+Cancer+Netw+19%3A+439-457.&aqs=chrome..69i57j69i60.335j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Muller+SA%2C+Hartel+M%2C+Mehrabi+A+(2009)+Vascular+resection+in+pancreatic+cancer+surgery%3A+survival+determinants.+J+Gastrointest+Surg+13%3A+784-792.&rlz=1C1GCEU_enIN819IN819&oq=3.%09Muller+SA%2C+Hartel+M%2C+Mehrabi+A+(2009)+Vascular+resection+in+pancreatic+cancer+surgery%3A+survival+determinants.+J+Gastrointest+Surg+13%3A+784-792.&aqs=chrome..69i57j69i60.463j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Muller+SA%2C+Hartel+M%2C+Mehrabi+A+(2009)+Vascular+resection+in+pancreatic+cancer+surgery%3A+survival+determinants.+J+Gastrointest+Surg+13%3A+784-792.&rlz=1C1GCEU_enIN819IN819&oq=3.%09Muller+SA%2C+Hartel+M%2C+Mehrabi+A+(2009)+Vascular+resection+in+pancreatic+cancer+surgery%3A+survival+determinants.+J+Gastrointest+Surg+13%3A+784-792.&aqs=chrome..69i57j69i60.463j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Tseng+JF%2C+Raut+CP%2C+Lee+JE+(2004)+Pancreaticoduodenectomy+with+vascular+resection%3A+margin+status+and+survival+duration.+J+Gastrointest+Surg+8%3A+935-949.&rlz=1C1GCEU_enIN819IN819&oq=4.%09Tseng+JF%2C+Raut+CP%2C+Lee+JE+(2004)+Pancreaticoduodenectomy+with+vascular+resection%3A+margin+status+and+survival+duration.+J+Gastrointest+Surg+8%3A+935-949.&aqs=chrome..69i57j69i60.496j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Tseng+JF%2C+Raut+CP%2C+Lee+JE+(2004)+Pancreaticoduodenectomy+with+vascular+resection%3A+margin+status+and+survival+duration.+J+Gastrointest+Surg+8%3A+935-949.&rlz=1C1GCEU_enIN819IN819&oq=4.%09Tseng+JF%2C+Raut+CP%2C+Lee+JE+(2004)+Pancreaticoduodenectomy+with+vascular+resection%3A+margin+status+and+survival+duration.+J+Gastrointest+Surg+8%3A+935-949.&aqs=chrome..69i57j69i60.496j0j9&sourceid=chrome&ie=UTF-8


Citation: Li T (2023) Gemcitabine and Triapine Co-Delivery Using Calcium Carbonate Nanoparticles for the Treatment of Chemo-resistant Pancreatic 
Cancer��,QW�-�,QÀDP�&DQFHU�,QWHJU�7KHU����������

Page 3 of 3

Volume 10 • Issue 2 • 1000212Int J Inflam Cancer Integr Ther, an open access 
journal

5. Han SS, Park SJ, Kim SH (2012) Clinical significance of portal-superior 
mesenteric vein resection in pancreatoduodenectomy for pancreatic head 
cancer. Pancreas 41: 102-106.

6. Ravikumar R, Sabin C, Abu Hilal M (2017) Impact of portal vein infiltration and 
type of venous reconstruction in surgery for borderline resectable pancreatic 
cancer. Br J Surg 104: 1539-1548.

7. Dua MM, Tran TB, Klausner J (2015) Pancreatectomy with vein reconstruction: 
technique matters. HPB 17: 824-831.

8. Lee DY, Mitchell EL, Jones MA (2010) Techniques and results of portal vein/
superior mesenteric vein reconstruction using femoral and saphenous vein 
during pancreatic oduodenectomy. J Vasc Surg 51: 662-666.

9. Umino Y, Mizuma M, Akamatsu D (2021) Reconstruction of portal vein and 
superior mesenteric vein using superficial femoral vein graft in surgical 
resection of pancreatic head cancer-A case report. Gan To Kagaku Ryoho 48: 
1783-1785.

10. Kostov G, Dimov R (2021) Portal vein reconstruction during pancreaticoduodenal 
resection using an internal jugular vein as a graft. Folia Med (Plovdiv) 63: 429-
432.

11. Smoot RL, Christein JD, Farnell MB (2007) An innovative option for venous 
reconstruction after pancreaticoduodenectomy: the left renal vein. J 
Gastrointest Surg 11: 425-431.

12. Tran TB, Mell MW, Poultsides GA (2017) An untapped resource: 
left renal vein interposition graft for portal vein reconstruction during 
pancreaticoduodenectomy. Dig Dis Sci 62: 68-71.

13. Kleive D, Berstad AE,  Verbeke CS (2016) Cold-stored cadaveric venous 
allograft for superior mesenteric/portal vein reconstruction during pancreatic 
surgery. HPB 18: 615-622.

14. Zhang XM, Fan H, Kou JT (2016) Resection of portal and/or superior mesenteric 
vein and reconstruction by using allogeneic vein for pT3 pancreatic cancer. J 
Gastroenterol Hepatol 31: 1498-1503.

https://www.google.com/search?q=5.+Han+SS%2C+Park+SJ%2C+Kim+SH+(2012)+Clinical+significance+of+portal-superior+mesenteric+vein+resection+in+pancreatoduodenectomy+for+pancreatic+head+cancer.+Pancreas+41%3A+102-106.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Han+SS%2C+Park+SJ%2C+Kim+SH+(2012)+Clinical+significance+of+portal-superior+mesenteric+vein+resection+in+pancreatoduodenectomy+for+pancreatic+head+cancer.+Pancreas+41%3A+102-106.&aqs=chrome..69i57j69i60.352j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Han+SS%2C+Park+SJ%2C+Kim+SH+(2012)+Clinical+significance+of+portal-superior+mesenteric+vein+resection+in+pancreatoduodenectomy+for+pancreatic+head+cancer.+Pancreas+41%3A+102-106.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Han+SS%2C+Park+SJ%2C+Kim+SH+(2012)+Clinical+significance+of+portal-superior+mesenteric+vein+resection+in+pancreatoduodenectomy+for+pancreatic+head+cancer.+Pancreas+41%3A+102-106.&aqs=chrome..69i57j69i60.352j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Han+SS%2C+Park+SJ%2C+Kim+SH+(2012)+Clinical+significance+of+portal-superior+mesenteric+vein+resection+in+pancreatoduodenectomy+for+pancreatic+head+cancer.+Pancreas+41%3A+102-106.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Han+SS%2C+Park+SJ%2C+Kim+SH+(2012)+Clinical+significance+of+portal-superior+mesenteric+vein+resection+in+pancreatoduodenectomy+for+pancreatic+head+cancer.+Pancreas+41%3A+102-106.&aqs=chrome..69i57j69i60.352j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=6.+Ravikumar+R%2C+Sabin+C%2C+Abu+Hilal+M+(2017)+Impact+of+portal+vein+infiltration+and+type+of+venous+reconstruction+in+surgery+for+borderline+resectable+pancreatic+cancer.+Br+J+Surg+104%3A+1539-1548.&rlz=1C1GCEU_enIN819IN819&oq=6.%09Ravikumar+R%2C+Sabin+C%2C+Abu+Hilal+M+(2017)+Impact+of+portal+vein+infiltration+and+type+of+venous+reconstruction+in+surgery+for+borderline+resectable+pancreatic+cancer.+Br+J+Surg+104%3A+1539-1548.&aqs=chrome..69i57j69i60.448j0j9&sourceid=chrome&FILENAME
https://www.google.com/search?q=6.+Ravikumar+R%2C+Sabin+C%2C+Abu+Hilal+M+(2017)+Impact+of+portal+vein+infiltration+and+type+of+venous+reconstruction+in+surgery+for+borderline+resectable+pancreatic+cancer.+Br+J+Surg+104%3A+1539-1548.&rlz=1C1GCEU_enIN819IN819&oq=6.%09Ravikumar+R%2C+Sabin+C%2C+Abu+Hilal+M+(2017)+Impact+of+portal+vein+infiltration+and+type+of+venous+reconstruction+in+surgery+for+borderline+resectable+pancreatic+cancer.+Br+J+Surg+104%3A+1539-1548.&aqs=chrome..69i57j69i60.448j0j9&sourceid=chrome&FILENAME
https://www.google.com/search?q=6.+Ravikumar+R%2C+Sabin+C%2C+Abu+Hilal+M+(2017)+Impact+of+portal+vein+infiltration+and+type+of+venous+reconstruction+in+surgery+for+borderline+resectable+pancreatic+cancer.+Br+J+Surg+104%3A+1539-1548.&rlz=1C1GCEU_enIN819IN819&oq=6.%09Ravikumar+R%2C+Sabin+C%2C+Abu+Hilal+M+(2017)+Impact+of+portal+vein+infiltration+and+type+of+venous+reconstruction+in+surgery+for+borderline+resectable+pancreatic+cancer.+Br+J+Surg+104%3A+1539-1548.&aqs=chrome..69i57j69i60.448j0j9&sourceid=chrome&FILENAME
https://www.google.com/search?q=7.+Dua+MM%2C+Tran+TB%2C+Klausner+J+(2015)+Pancreatectomy+with+vein+reconstruction%3A+technique+matters.+HPB+17%3A+824-831.&rlz=1C1GCEU_enIN819IN819&oq=7.%09Dua+MM%2C+Tran+TB%2C+Klausner+J+(2015)+Pancreatectomy+with+vein+reconstruction%3A+technique+matters.+HPB+17%3A+824-831.&aqs=chrome..69i57j69i60.528j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=7.+Dua+MM%2C+Tran+TB%2C+Klausner+J+(2015)+Pancreatectomy+with+vein+reconstruction%3A+technique+matters.+HPB+17%3A+824-831.&rlz=1C1GCEU_enIN819IN819&oq=7.%09Dua+MM%2C+Tran+TB%2C+Klausner+J+(2015)+Pancreatectomy+with+vein+reconstruction%3A+technique+matters.+HPB+17%3A+824-831.&aqs=chrome..69i57j69i60.528j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=8.+Lee+DY%2C+Mitchell+EL%2C+Jones+MA+(2010)+Techniques+and+results+of+portal+vein%2Fsuperior+mesenteric+vein+reconstruction+using+femoral+and+saphenous+vein+during+pancreatic+oduodenectomy.+J+Vasc+Surg+51%3A+662-666.&rlz=1C1GCEU_enIN819IN819&oq=8.%09Lee+DY%2C+Mitchell+EL%2C+Jones+MA+(2010)+Techniques+and+results+of+portal+vein%2Fsuperior+mesenteric+vein+reconstruction+using+femoral+and+saphenous+vein+during+pancreatic+oduodenectomy.+J+Vasc+Surg+51%3A+662-666.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=8.+Lee+DY%2C+Mitchell+EL%2C+Jones+MA+(2010)+Techniques+and+results+of+portal+vein%2Fsuperior+mesenteric+vein+reconstruction+using+femoral+and+saphenous+vein+during+pancreatic+oduodenectomy.+J+Vasc+Surg+51%3A+662-666.&rlz=1C1GCEU_enIN819IN819&oq=8.%09Lee+DY%2C+Mitchell+EL%2C+Jones+MA+(2010)+Techniques+and+results+of+portal+vein%2Fsuperior+mesenteric+vein+reconstruction+using+femoral+and+saphenous+vein+during+pancreatic+oduodenectomy.+J+Vasc+Surg+51%3A+662-666.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=8.+Lee+DY%2C+Mitchell+EL%2C+Jones+MA+(2010)+Techniques+and+results+of+portal+vein%2Fsuperior+mesenteric+vein+reconstruction+using+femoral+and+saphenous+vein+during+pancreatic+oduodenectomy.+J+Vasc+Surg+51%3A+662-666.&rlz=1C1GCEU_enIN819IN819&oq=8.%09Lee+DY%2C+Mitchell+EL%2C+Jones+MA+(2010)+Techniques+and+results+of+portal+vein%2Fsuperior+mesenteric+vein+reconstruction+using+femoral+and+saphenous+vein+during+pancreatic+oduodenectomy.+J+Vasc+Surg+51%3A+662-666.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=9.+Umino+Y%2C+Mizuma+M%2C+Akamatsu+D+(2021)+Reconstruction+of+portal+vein+and+superior+mesenteric+vein+using+superficial+femoral+vein+graft+in+surgical+resection+of+pancreatic+head+cancer-A+case+report.+Gan+To+Kagaku+Ryoho+48%3A+1783-1785.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Umino+Y%2C+Mizuma+M%2C+Akamatsu+D+(2021)+Reconstruction+of+portal+vein+and+superior+mesenteric+vein+using+superficial+femoral+vein+graft+in+surgical+resection+of+pancreatic+head+cancer-A+case+report.+Gan+To+FILENAME
https://www.google.com/search?q=9.+Umino+Y%2C+Mizuma+M%2C+Akamatsu+D+(2021)+Reconstruction+of+portal+vein+and+superior+mesenteric+vein+using+superficial+femoral+vein+graft+in+surgical+resection+of+pancreatic+head+cancer-A+case+report.+Gan+To+Kagaku+Ryoho+48%3A+1783-1785.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Umino+Y%2C+Mizuma+M%2C+Akamatsu+D+(2021)+Reconstruction+of+portal+vein+and+superior+mesenteric+vein+using+superficial+femoral+vein+graft+in+surgical+resection+of+pancreatic+head+cancer-A+case+report.+Gan+To+FILENAME
https://www.google.com/search?q=9.+Umino+Y%2C+Mizuma+M%2C+Akamatsu+D+(2021)+Reconstruction+of+portal+vein+and+superior+mesenteric+vein+using+superficial+femoral+vein+graft+in+surgical+resection+of+pancreatic+head+cancer-A+case+report.+Gan+To+Kagaku+Ryoho+48%3A+1783-1785.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Umino+Y%2C+Mizuma+M%2C+Akamatsu+D+(2021)+Reconstruction+of+portal+vein+and+superior+mesenteric+vein+using+superficial+femoral+vein+graft+in+surgical+resection+of+pancreatic+head+cancer-A+case+report.+Gan+To+FILENAME
https://www.google.com/search?q=10.+Kostov+G%2C+Dimov+R+(2021)+Portal+vein+reconstruction+during+pancreaticoduodenal+resection+using+an+internal+jugular+vein+as+a+graft.+Folia+Med+(Plovdiv)+63%3A+429-432.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Kostov+G%2C+Dimov+R+(2021)+Portal+vein+reconstruction+during+pancreaticoduodenal+resection+using+an+internal+jugular+vein+as+a+graft.+Folia+Med+(Plovdiv)+63%3A+429-432.&aqs=chrome..69i57j69i60.369j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=10.+Kostov+G%2C+Dimov+R+(2021)+Portal+vein+reconstruction+during+pancreaticoduodenal+resection+using+an+internal+jugular+vein+as+a+graft.+Folia+Med+(Plovdiv)+63%3A+429-432.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Kostov+G%2C+Dimov+R+(2021)+Portal+vein+reconstruction+during+pancreaticoduodenal+resection+using+an+internal+jugular+vein+as+a+graft.+Folia+Med+(Plovdiv)+63%3A+429-432.&aqs=chrome..69i57j69i60.369j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=11.+Smoot+RL%2C+Christein+JD%2C+Farnell+MB+(2007)+An+innovative+option+for+venous+reconstruction+after+pancreaticoduodenectomy%3A+the+left+renal+vein.+J+Gastrointest+Surg+11%3A+425-431.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Smoot+RL%2C+Christein+JD%2C+Farnell+MB+(2007)+An+innovative+option+for+venous+reconstruction+after+pancreaticoduodenectomy%3A+the+left+renal+vein.+J+Gastrointest+Surg+11%3A+425-431.&aqs=chrome..69i57j69i60.431j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=11.+Smoot+RL%2C+Christein+JD%2C+Farnell+MB+(2007)+An+innovative+option+for+venous+reconstruction+after+pancreaticoduodenectomy%3A+the+left+renal+vein.+J+Gastrointest+Surg+11%3A+425-431.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Smoot+RL%2C+Christein+JD%2C+Farnell+MB+(2007)+An+innovative+option+for+venous+reconstruction+after+pancreaticoduodenectomy%3A+the+left+renal+vein.+J+Gastrointest+Surg+11%3A+425-431.&aqs=chrome..69i57j69i60.431j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=12.+Tran+TB%2C+Mell+MW%2C+Poultsides+GA+(2017)+An+untapped+resource%3A+left+renal+vein+interposition+graft+for+portal+vein+reconstruction+during+pancreaticoduodenectomy.+Dig+Dis+Sci+62%3A+68-71.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Tran+TB%2C+Mell+MW%2C+Poultsides+GA+(2017)+An+untapped+resource%3A+left+renal+vein+interposition+graft+for+portal+vein+reconstruction+during+pancreaticoduodenectomy.+Dig+Dis+Sci+62%3A+68-71.&aqs=chrome..69i57j69i60.464j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=12.+Tran+TB%2C+Mell+MW%2C+Poultsides+GA+(2017)+An+untapped+resource%3A+left+renal+vein+interposition+graft+for+portal+vein+reconstruction+during+pancreaticoduodenectomy.+Dig+Dis+Sci+62%3A+68-71.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Tran+TB%2C+Mell+MW%2C+Poultsides+GA+(2017)+An+untapped+resource%3A+left+renal+vein+interposition+graft+for+portal+vein+reconstruction+during+pancreaticoduodenectomy.+Dig+Dis+Sci+62%3A+68-71.&aqs=chrome..69i57j69i60.464j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=12.+Tran+TB%2C+Mell+MW%2C+Poultsides+GA+(2017)+An+untapped+resource%3A+left+renal+vein+interposition+graft+for+portal+vein+reconstruction+during+pancreaticoduodenectomy.+Dig+Dis+Sci+62%3A+68-71.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Tran+TB%2C+Mell+MW%2C+Poultsides+GA+(2017)+An+untapped+resource%3A+left+renal+vein+interposition+graft+for+portal+vein+reconstruction+during+pancreaticoduodenectomy.+Dig+Dis+Sci+62%3A+68-71.&aqs=chrome..69i57j69i60.464j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=13.+Kleive+D%2C+Berstad+AE%2C+Verbeke+CS+(2016)+Cold-stored+cadaveric+venous+allograft+for+superior+mesenteric%2Fportal+vein+reconstruction+during+pancreatic+surgery.+HPB+18%3A+615-622.&rlz=1C1GCEU_enIN819IN819&oq=13.%09Kleive+D%2C+Berstad+AE%2C++Verbeke+CS+(2016)+Cold-stored+cadaveric+venous+allograft+for+superior+mesenteric%2Fportal+vein+reconstruction+during+pancreatic+surgery.+HPB+18%3A+615-622.&aqs=chrome..69i57j69i60.431j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=13.+Kleive+D%2C+Berstad+AE%2C+Verbeke+CS+(2016)+Cold-stored+cadaveric+venous+allograft+for+superior+mesenteric%2Fportal+vein+reconstruction+during+pancreatic+surgery.+HPB+18%3A+615-622.&rlz=1C1GCEU_enIN819IN819&oq=13.%09Kleive+D%2C+Berstad+AE%2C++Verbeke+CS+(2016)+Cold-stored+cadaveric+venous+allograft+for+superior+mesenteric%2Fportal+vein+reconstruction+during+pancreatic+surgery.+HPB+18%3A+615-622.&aqs=chrome..69i57j69i60.431j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=13.+Kleive+D%2C+Berstad+AE%2C+Verbeke+CS+(2016)+Cold-stored+cadaveric+venous+allograft+for+superior+mesenteric%2Fportal+vein+reconstruction+during+pancreatic+surgery.+HPB+18%3A+615-622.&rlz=1C1GCEU_enIN819IN819&oq=13.%09Kleive+D%2C+Berstad+AE%2C++Verbeke+CS+(2016)+Cold-stored+cadaveric+venous+allograft+for+superior+mesenteric%2Fportal+vein+reconstruction+during+pancreatic+surgery.+HPB+18%3A+615-622.&aqs=chrome..69i57j69i60.431j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=14.+Zhang+XM%2C+Fan+H%2C+Kou+JT+(2016)+Resection+of+portal+and%2For+superior+mesenteric+vein+and+reconstruction+by+using+allogeneic+vein+for+pT3+pancreatic+cancer.+J+Gastroenterol+Hepatol+31%3A+1498-1503.&rlz=1C1GCEU_enIN819IN819&oq=14.%09Zhang+XM%2C+Fan+H%2C+Kou+JT+(2016)+Resection+of+portal+and%2For+superior+mesenteric+vein+and+reconstruction+by+using+allogeneic+vein+for+pT3+pancreatic+cancer.+J+Gastroenterol+Hepatol+31%3A+1498-1503.&aqs=chrome..69i57j69i60.317j0j9&sourceidFILENAME
https://www.google.com/search?q=14.+Zhang+XM%2C+Fan+H%2C+Kou+JT+(2016)+Resection+of+portal+and%2For+superior+mesenteric+vein+and+reconstruction+by+using+allogeneic+vein+for+pT3+pancreatic+cancer.+J+Gastroenterol+Hepatol+31%3A+1498-1503.&rlz=1C1GCEU_enIN819IN819&oq=14.%09Zhang+XM%2C+Fan+H%2C+Kou+JT+(2016)+Resection+of+portal+and%2For+superior+mesenteric+vein+and+reconstruction+by+using+allogeneic+vein+for+pT3+pancreatic+cancer.+J+Gastroenterol+Hepatol+31%3A+1498-1503.&aqs=chrome..69i57j69i60.317j0j9&sourceidFILENAME

	Title
	Abstract

