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Abstract  

Mesenteric ischemia refers to ischemia of small intestine, whereas colonic ischemia refers to ischemia of large intestine. 

Bowel ischemia can be acute or chronic, depending upon how quickly the occlusion of vessels of intestine occurs. In acute 

ischemia, there is sudden occlusion of a blood vessel supplying the intestine. It is mostly embolic or thrombotic in nature 

and requires immediate surgery. In contrast, chronic mesenteric ischemia occurs when there is slow narrowing of blood 

vessels supplying the intestine, giving sufficient time for collateral circulation to develop, preventing intestinal necrosis. 
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Mesenteric ischemia 

Mesenteric ischemia refers to ischemia of small intestine, whereas colonic 

ischemia refers to ischemia of large intestine. Bowel ischemia can be 

acute or chronic, depending upon how quickly the occlusion of vessels of 

intestine occurs. In acute ischemia, there is sudden occlusion of a blood 

vessel supplying the intestine. It is mostly embolic or thrombotic in nature 

and requires immediate surgery. In contrast, chronic mesenteric ischemia 

occurs when there is slow narrowing of blood vessels supplying the 

intestine, giving sufficient time for collateral circulation to develop, 

preventing intestinal necrosis. 

Mesenteric blood supply: 

There are 3 vessels which supply the intestine: 

1. Coeliac artery 

2. Superior mesenteric artery 

3. Inferior mesenteric artery 

There is rich collateral circulation between these vessels 

(Figure 2) so that chronic stenosis of one vessel is tolerated 

well. Ischemia occurs when at least two vessels are showing 

critical stenosis. 

 

Figure 1: Chart showing the etiology of mesenteric ischemia 
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Figure 2: Collateral circulation between the three mesenteric vessels 

 

ChronicMesenteric ischemia: 

Chronic mesenteric ischemia (CMI) mostly caused by atherosclerotic 

narrowing of the two or more vessels supplying the gut[1,2] 

Causes of CMI include: 

• Atherosclerosis involving the proximal portions of the celiac, 

superior mesenteric, or inferior mesenteric artery. 

• Dissection  

• Vasculitis, especially Takayasu disease 

• Fibromuscular dysplasia 

• Radiation 

• Cocaine abuse 

One rare cause is celiac artery compression syndrome, also known as 

median arcuate ligament syndrome, in which intestinal ischemia is caused 

by compression of celiac trunk by median arcuate ligament[3].  

CMI is a rare diagnosis.  Moawad and Gewertz could find only 330 cases 

in search of 20 years literature1. Because many cases remain undiagnosed, 

the true prevalence may not really be low. 

Since most of the cases are due to atherosclerosis, risk factors include 

diabetes, smoking, hypertension, older age, dyslipidemia and coronary 

artery disease. 

Symptoms of CMI 

Classical triad of symptoms are 1. Post prandial abdominal pain 2. Fear 

to eat due to anticipation of severe pain(Sitophobia)  3. Weight loss 

Abdominal pain typical occurs within 10-60 minutes of food intake and 

may be so severe that patient fears to eat. Other symptoms include nausea, 

vomiting and diarrhoea. 

Most of the times, diagnosis is delayed, as the disease is not suspected. 

Patient might have undergone ultrasound, upper and lower gastro 

intestinal (GI) endoscopy and many times CT coronary angio or 

conventional coronary angiography with possibility of post myocardial 

infarction (MI) angina. 

Work up: 

• History:  High index of suspicion should be kept 

• Imaging:  

Duplex Ultrasound :  Fasting duplex criteria for mesenteric 

stenosis(>70%)[4] 

SMA:   Peak systolic velocity of 275 cm/s or greater 

Celiac artery : Peak systolic velocity of 200 cm/s or greater CMI. 

CT angiography: Has sensitivity of 96% and specificity of 94% for 

detecting CMI[5]. It is mainly important to detect vascular disease in 

celiac trunk and SMA[6]. Schaefer et al found it to be the best modality 

in comparison to MR angiography and duplex ultrasound7. 

Magnetic Resonance Imaging/MRA: Advantage - ability to image 

without radiation. It has been found to accurately imagine mesenteric 

vessels[8,9]. 

Disadvantage:  potential inability to accurately evaluate the IMA. 

It is not considered initial investigation of choice in emergency 

settings[10,11]. 

Catheter angiography:  Gold standard for diagnosing mesenteric 

vascular disease. Angiography can be done to confirm the diagnosis 

before surgery or endovascular therapy is planned. 

Management:  Once symptoms of mesenteric ischemia are there, 

revascularization is required. Open surgical repair was standard care of 

treatment in CMI, but at present initial approach is endovascular repair( 

Figures 3-5) in around 80% of patients[12]. It is minimally invasive, has 

high initial success rate and has few complications13. However, plain 

balloon angioplasty has lower success rate and high rate of restenosis, 

stent is almost always implanted[13,14]. Restenosis can still occur in 

around 40% patients and 20% may require repeat intervention[15,16]. 

Also, the results of angioplasty may depend upon the vessel 

revascularized. In a study, primary patency was better in SMA group than 

in coeliac artery group17. 

Open surgical repair has significant post operative complications and 

small increase in mortality at 30 days, compared to angioplasty. However 

it has better long term results and low risk of  recurrence at 3 years[18]. 
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Figure 3: Tight stenosis of SMA, in a patient of CMI, missed for 8 years, in many hospitals. Upper and lower GI endoscopy, ultrasound of abdomen, 

coronary angiography were normal. Weight loss of 14 Kg in last two months. 

 

Figure 4: Implantation of stent in same patient of CMI. 

 

Figure 5: Wide open SMA after stenting. All symptoms disappeared. Weight gain of 4 kg in two weeks. 

Acute mesenteric ischemia (AMI):  It can be due to acute arterial 

occlusion (AAO) or mesenteric venous occlusion (MVO) or non 

occlusive mesenteric ischemia (NOMI). Acute mesenteric arterial 

ischemia (AMAI) is an surgical emergency. It is caused by embolic 

occlusion in 40-50% cases, thrombotic occlusion of diseased vessel in 20-

35% cases and dissection of artery in around 5% cases[19]. Arterial 

embolism causes sudden severe pain in abdomen with associated nausea 

and vomiting. Thrombotic occlusion causes pain, which is more severe 

after meals. There may be fever, abdominal distension and local 

tenderness, once necrosis of bowel loops occur. The patient may present 
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with classical pain, out of proportion to examination, and epigastric bruit 

may be heard[20]. Embolic occlusion should be suspected in a patient 

with acute onset severe abdominal pain, who has atrial fibrillation or 

recent myocardial infarction. Echocardiography should be done to see for 

cardiac source of embolism. Fortunately, overall incidence is low, 

accounting for .09-.2% of patients admitted to the emergency 

department[21,22]. It is uncommon cause of acute abdomen but difficult 

to diagnose. CTA has a sensitivity of 71-96% and a specificity of 92-94% 

for AMI. 

Management: heparin should be started in patients with AMI. Because of 

high risk of infection, antibiotics should be started. Oral intake is avoided 

as it can increase ischemia23. Thrombolytic therapy may be rewarding, if 

given within 8 hours of symptom onset, if signs of bowel necrosis and 

peritonitis are not there [24]. Revascularization is the cornerstone of 

treatment of AMI, otherwise the mortality is very high. In one study of 

104 patients, mortality within 30 days was 64% n patients who were not 

revascularized, compared to 42% in vascularized patients[25]. Outcome 

in AMI is determined by intestinal viability. Non viable intestine may 

result in multi organ failure and ultimately may be fatal. So after initial 

stabilization laprotomy is performed, intestinal viability is assessed, non 

viable intestine is resected and revascularization is performed by means 

of embolectomy or arterial grafts. Nowadays endovascular procedures 

may be an alternative to surgery (figure 6-9). Though there are no head 

to head studies comparing surgery and endovascular approach in AMI, 

some studies show less need for surgery, less bowel necrosis and less 

mortality with endovascular approach26. However, open surgery helps in 

assessing the viability of the intestine and so taking appropriate decision, 

especially when endovascular approach is not available27. Patients with 

resection of large segment of small bowl can suffer from small bowel 

syndrome and intestinal failure, which is associated with poor quality of 

life[2] 

 

Figure 6: Abdominal aortogram in a patient of AMI. SMA shows total cut off just after origin. Coeliac atery shows 95% stenosis at origun. 

 

Figure 7: Stenting of SMA in same patient of AMI. 
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Figure 8: Stenting of celiac artery in the same patient of AMI. 

 

Figure 9:  Good result in both celiac artery and SMA after stenting. Patent had developed necrosis of 6 feet small intestine, for which surgical 

resection and temporary iliostomy was required after the stenting. 

Non occlusive mesenteric ischemia: It is caused by severe reduction in 

mesenteric perfusion due to hypovolemia (due to fluid or blood loss), 

heart failure and septic shock. There is secondary vasospasm. Pian in 

NOMI patients is more diffuse and episodic, with poor cardiac functions. 

Some authors have suggested hemodialysis is a risk factor for 

NOMI[29,30]. It can also occur in patients with septic shock, being 

treated with high dose vaso- active drugs. NOMI accounts for around 25% 

cases of AMI[31]. Treatment of NOMI is treatment of primary cause. 

Patients who develop intestinal necrosis will require laprotomy 

irrespective of cause. 

Mesenteric vein thrombosis: It is due to hypercoagulable state. In 

primary MVT, there is no identifiable cause for coagulation. MVT can 

occur after ligation of splenic vein, portal vein or superior mesenteric vein 

after surgery for penetrating abdominal injury. It can also be secondary to 

pancreatitis, sickle cell disease or malignancy. In MVT, there is efflux of  

fluid into the bowel wall and lumen resulting in hypovolema and 

hemoconcentration. There is decreasd outflow of blood due to venous 

thrombosis, which impede the arterial blood flow and so ischemia of 

intestine. MVT affects younger population. Duration of symptoms may 

be longer than typical cases of AMI. CT and MRA are diagnostic. 

Treatment is mostly anticoagulation. Systemic thrombolysis is rarely 

indicated.30 day mortality is 13-15% with anticoagulation and 25% 

without. Surgery may be required for intestinal necrosis. Early use of 

heparin improves survival[32].  

Conclusion  

Mesenteric ischemia van be chronic or acute. CMI is difficult to diagnose 

as patient has varied presentation. High index of suspicion is must. Patient 

with post prandial abdominal pain with all routine investigations 

inconclusive, and significant weight loss should be investgated for CMI. 

AMI is an emergency, and could be due to acute mesenteric artery 
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occlusion, NOMI or due to MVT. Here also high risk of suspicion is 

required. In suspected cases, early CT angio or MRA should be done. 

Delay in diagnosis is important cause of mortality. 

References:  

1. Moawad J, Gewertz BL. (1997). Chronic mesenteric ischemia. 

Clinical presentation and diagnosis. Surg Clin North Am Apr. 

77(2):357-369. 

2. Jaster A, Choudhery S, Ahn R, et al.( 2016). Anatomic and 

radiologic review of chronic mesenteric ischemia and its 

treatment. Clin Imaging. Sep-Oct. 40(5):961-969. 

3. Bech FR. (1997).Celiac artery compression syndromes. Surg 

Clin North Am. Apr. 77(2):409-24. Oliva IB, Davarpanah AH, 

Rybicki FJ, et al. ACR Appropriateness Criteria ® imaging of 

mesenteric ischemia. Abdom Imaging. 2013 Aug. 38(4):714-9.  

4. Oliva IB, Davarpanah AH, Rybicki FJ, et al. (2013).ACR 

Appropriateness Criteria ® imaging of mesenteric ischemia. 

Abdom Imaging. Aug. 38(4):714-719.  

5. Kirkpatrick ID, Kroeker MA, Greenberg HM. (2003).Biphasic 

CT with mesenteric CT angiography in the evaluation of acute 

mesenteric ischemia: initial experience. Radiology. Oct. 

229(1):91-98.   

6. Cademartiri F, Palumbo A, Maffei E, et al. (2008).Noninvasive 

evaluation of the celiac trunk and superior mesenteric artery 

with multislice CT in patients with chronic mesenteric 

ischaemia. Radiol Med. Dec. 113(8):1135-1142. 

7. Schaefer PJ, Pfarr J, Trentmann J, et al. (2013).Comparison of 

noninvasive imaging modalities for stenosis grading in 

mesenteric arteries. Rofo. Jul. 185(7):628-634. 

8. Lauenstein TC, Ajaj W, Narin B, et al.( 1998). MR imaging of 

apparent small-bowel perfusion for diagnosing mesenteric 

ischemia: feasibility study. Radiology. 2005 Feb. 234(2):569-

575.  

9. Heiss SG, Li KC. Magnetic resonance angiography of 

mesenteric arteries. A review. Invest Radiol. Sep. 33(9):670-

681. 

10. Zwolak RM.( 1999). Can duplex ultrasound replace 

arteriography in screening for mesenteric ischemia?. Semin 

Vasc Surg. Dec. 12(4):252-60.  

11. Char D, Hines G. (2001).Chronic mesenteric ischemia: 

diagnosis and treatment. Heart Dis. Jul-Aug. 3(4):231-235. 

12. Schermerhorn, ML, Giles, KA, Hamdan, AD, Wyers, MC, 

Pomposelli, FB. (2009).Mesenteric revascularization: 

management and outcomes in the United States, 1988-2006. J 

Vasc Surg;50:341-348.e. 

13. Oderich, GS, Malgor, RD, Ricotta, JJ II. (2009).Open and 

endovascular revascularization for chronic mesenteric 

ischemia: tabular review of the literature. Ann Vasc 

Surg;23:700-712. 

14. Oderich, GS, Bower, TC, Sullivan, TM, Bjarnason, H, Cha, S, 

Gloviczki, P. (2009).Open versus endovascular 

revascularization for chronic mesenteric ischemia: risk-

stratified outcomes. J Vasc Surg ;49:1472-9.e3 

15. Tallarita, T, Oderich, GS, Macedo, TA, et al.(2011). 

Reinterventions for stent restenosis in patients treated for 

atherosclerotic mesenteric artery disease. J Vasc Surg;54:1422-

1429.e 

16. van Petersen, AS, Kolkman, JJ, Beuk, RJ, Huisman, AB, 

Doelman, CJ, Geelkerken, RH. (2010).Open or percutaneous 

revascularization for chronic splanchnic syndrome. J Vasc 

Surg;51:1309-1316. 

17. Oderich GS, Erdoes LS, Lesar C, et al.(2013). Comparison of 

covered stents versus bare metal stents for treatment of chronic 

atherosclerotic mesenteric arterial disease. J Vasc Surg. Nov. 

58(5):1316-23. 

18. Alahdab F, Arwani R, Pasha AK, et al. (2018).A systematic 

review and meta-analysis of endovascular versus open surgical 

revascularization for chronic mesenteric ischemia. J Vasc Surg. 

May. 67(5):1598-605 

19. Oldenburg, WA, Lau, LL, Rodenberg, TJ, Edmonds, HJ, 

Burger, CD. (2004).Acute mesenteric ischemia: a clinical 

review. Arch Intern Med;164:1054-1062 

20. Wyers, MC. (2010).Acute mesenteric ischemia: diagnostic 

approach and surgical treatment. Semin Vasc Surg;23:9-20 

21. Acosta S, Bjorck M. (2003).Acute thrombo-embolic occlusion 

of the superior mesenteric artery: a prospective study in a well-

defined population. Eur J Vasc Endovasc Surg.;26:179–183.. 

22. Stoney RJ, Cunningham CG. (1993).Acute mesenteric 

ischemia. Surgery. 114:489–490.  

23. Kles, KA, Wallig, MA, Tappenden, KA. (2001).Luminal 

nutrients exacerbate intestinal hypoxia in the hypoperfused 

jejunum. JPEN J Parenter Enteral Nutr;25:246-253 

24. Schoots IG, Levi MM, Reekers JA, Lameris JS, van Gulik TM. 

(2005).Thrombolytic therapy for acute superior mesenteric 

artery occlusion. J Vasc Interv Radiol. Mar. 16 (3):317-329. 

25. Chou EL, Wang LJ, McLellan RM, Feldman ZM, Latz CA, 

LaMuraglia GM, Clouse WD, Eagleton MJ, Conrad MF. 

(2021).Evolution in the presentation, treatment, and outcomes 

of patients with acute mesenteric ischemia. Ann Vasc 

Surg.;74:53–62. 

26. Zhang Z, Wang D, Li G, Wang X, Wang Y, Li G, Jiang 

T.(2017). Endovascular treatment for acute thromboembolic 

occlusion of the superior mesenteric artery and the outcome 

comparison between endovascular and open surgical 

treatments: a retrospective study. Biomed Res Int. 

2017:1964765. 

27. Patel A, Kaleya RN, Sammartano RJ.( 1992). Pathophysiology 

of mesenteric ischemia. Surg Clin North Am.;72:31–41. 

28. Cruz RJ Jr, McGurgan J, Butera L, Poloyac K, Roberts M, Stein 

W, Minervini M, Jorgensen DR, Humar A. 

(2020).Gastrointestinal tract reconstruction in adults with ultra-

short bowel syndrome: surgical and nutritional outcomes. 

Surgery.;168(2):297–304. 

29. Endean ED, Barnes SL, Kwolek CJ, Minion DJ, Schwarcz TH, 

Mentzer RM Jr.( 2001). Surgical management of thrombotic 

acute intestinal ischemia. Ann Surg.;233:801–808. 

30. Zeier M, Wiesel M, Rambausek M, Ritz E. (1995).Non-

occlusive mesenteric infarction in dialysis patients: the 

importance of prevention and early intervention. Nephrol Dial 

Transplant.;10:771–773. 

31. Clair DG, Beach JM. (2016).Mesenteric ischemia. N Engl J 

Med.;374:959–968. 

32. Acosta S. (2014).Surgical management of peritonitis secondary 

to acute superior mesenteric artery occlusion. World J 

Gastroenterol.;20:9936–9941. 

https://www.surgical.theclinics.com/article/S0039-6109(05)70554-5/abstract
https://www.surgical.theclinics.com/article/S0039-6109(05)70554-5/abstract
https://www.surgical.theclinics.com/article/S0039-6109(05)70554-5/abstract
https://www.sciencedirect.com/science/article/pii/S0899707116300250
https://www.sciencedirect.com/science/article/pii/S0899707116300250
https://www.sciencedirect.com/science/article/pii/S0899707116300250
https://www.sciencedirect.com/science/article/pii/S0039610905705582
https://www.sciencedirect.com/science/article/pii/S0039610905705582
https://www.sciencedirect.com/science/article/pii/S0039610905705582
https://www.sciencedirect.com/science/article/pii/S0039610905705582
https://link.springer.com/article/10.1007/s00261-012-9975-2
https://link.springer.com/article/10.1007/s00261-012-9975-2
https://link.springer.com/article/10.1007/s00261-012-9975-2
https://pubs.rsna.org/doi/abs/10.1148/radiol.2291020991
https://pubs.rsna.org/doi/abs/10.1148/radiol.2291020991
https://pubs.rsna.org/doi/abs/10.1148/radiol.2291020991
https://pubs.rsna.org/doi/abs/10.1148/radiol.2291020991
https://link.springer.com/article/10.1007/s11547-008-0330-1
https://link.springer.com/article/10.1007/s11547-008-0330-1
https://link.springer.com/article/10.1007/s11547-008-0330-1
https://link.springer.com/article/10.1007/s11547-008-0330-1
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0033-1335212
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0033-1335212
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0033-1335212
https://pubs.rsna.org/doi/abs/10.1148/radiol.2342031002
https://pubs.rsna.org/doi/abs/10.1148/radiol.2342031002
https://pubs.rsna.org/doi/abs/10.1148/radiol.2342031002
https://pubs.rsna.org/doi/abs/10.1148/radiol.2342031002
https://journals.lww.com/investigativeradiology/fulltext/1998/09000/magnetic_resonance_angiography_of_mesenteric.23.aspx
https://journals.lww.com/investigativeradiology/fulltext/1998/09000/magnetic_resonance_angiography_of_mesenteric.23.aspx
https://journals.lww.com/investigativeradiology/fulltext/1998/09000/magnetic_resonance_angiography_of_mesenteric.23.aspx
https://europepmc.org/article/med/10651454
https://europepmc.org/article/med/10651454
https://europepmc.org/article/med/10651454
https://europepmc.org/article/med/11975799
https://europepmc.org/article/med/11975799
https://www.sciencedirect.com/science/article/pii/S0741521409006119
https://www.sciencedirect.com/science/article/pii/S0741521409006119
https://www.sciencedirect.com/science/article/pii/S0741521409006119
https://www.sciencedirect.com/science/article/pii/S0741521409006119
https://www.sciencedirect.com/science/article/pii/S0890509609000466
https://www.sciencedirect.com/science/article/pii/S0890509609000466
https://www.sciencedirect.com/science/article/pii/S0890509609000466
https://www.sciencedirect.com/science/article/pii/S0890509609000466
https://www.sciencedirect.com/science/article/pii/S0741521409002389
https://www.sciencedirect.com/science/article/pii/S0741521409002389
https://www.sciencedirect.com/science/article/pii/S0741521409002389
https://www.sciencedirect.com/science/article/pii/S0741521409002389
https://www.sciencedirect.com/science/article/pii/S0741521411013437
https://www.sciencedirect.com/science/article/pii/S0741521411013437
https://www.sciencedirect.com/science/article/pii/S0741521411013437
https://www.sciencedirect.com/science/article/pii/S0741521411013437
https://www.sciencedirect.com/science/article/pii/S0741521409026615
https://www.sciencedirect.com/science/article/pii/S0741521409026615
https://www.sciencedirect.com/science/article/pii/S0741521409026615
https://www.sciencedirect.com/science/article/pii/S0741521409026615
https://www.sciencedirect.com/science/article/pii/S0741521413009506
https://www.sciencedirect.com/science/article/pii/S0741521413009506
https://www.sciencedirect.com/science/article/pii/S0741521413009506
https://www.sciencedirect.com/science/article/pii/S0741521413009506
https://www.sciencedirect.com/science/article/pii/S0741521418301563
https://www.sciencedirect.com/science/article/pii/S0741521418301563
https://www.sciencedirect.com/science/article/pii/S0741521418301563
https://www.sciencedirect.com/science/article/pii/S0741521418301563
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/217022
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/217022
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/217022
https://www.sciencedirect.com/science/article/pii/S0895796709000866
https://www.sciencedirect.com/science/article/pii/S0895796709000866
https://www.sciencedirect.com/science/article/pii/S1078588402918939
https://www.sciencedirect.com/science/article/pii/S1078588402918939
https://www.sciencedirect.com/science/article/pii/S1078588402918939
https://www.surgjournal.com/article/0039-6060(93)90281-H/fulltext
https://www.surgjournal.com/article/0039-6060(93)90281-H/fulltext
https://aspenjournals.onlinelibrary.wiley.com/doi/abs/10.1177/0148607101025005246
https://aspenjournals.onlinelibrary.wiley.com/doi/abs/10.1177/0148607101025005246
https://aspenjournals.onlinelibrary.wiley.com/doi/abs/10.1177/0148607101025005246
https://www.sciencedirect.com/science/article/pii/S1051044307605685
https://www.sciencedirect.com/science/article/pii/S1051044307605685
https://www.sciencedirect.com/science/article/pii/S1051044307605685
https://www.sciencedirect.com/science/article/pii/S0890509621002399
https://www.sciencedirect.com/science/article/pii/S0890509621002399
https://www.sciencedirect.com/science/article/pii/S0890509621002399
https://www.sciencedirect.com/science/article/pii/S0890509621002399
https://www.sciencedirect.com/science/article/pii/S0890509621002399
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/1964765
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/1964765
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/1964765
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/1964765
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/1964765
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/1964765
https://europepmc.org/article/med/1731388
https://europepmc.org/article/med/1731388
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cruz+RJ+Jr%2C+McGurgan+J%2C+Butera+L%2C+Poloyac+K%2C+Roberts+M%2C+Stein+W%2C+Minervini+M%2C+Jorgensen+DR%2C+Humar+A.+%282020%29.Gastrointestinal+tract+reconstruction+in+adults+with+ultra-short+bowel+syndrome%3A+surgical+and+nutritional+outcomes.+Surgery.%3B168%282%29%3A297%E2%80%93304.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cruz+RJ+Jr%2C+McGurgan+J%2C+Butera+L%2C+Poloyac+K%2C+Roberts+M%2C+Stein+W%2C+Minervini+M%2C+Jorgensen+DR%2C+Humar+A.+%282020%29.Gastrointestinal+tract+reconstruction+in+adults+with+ultra-short+bowel+syndrome%3A+surgical+and+nutritional+outcomes.+Surgery.%3B168%282%29%3A297%E2%80%93304.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cruz+RJ+Jr%2C+McGurgan+J%2C+Butera+L%2C+Poloyac+K%2C+Roberts+M%2C+Stein+W%2C+Minervini+M%2C+Jorgensen+DR%2C+Humar+A.+%282020%29.Gastrointestinal+tract+reconstruction+in+adults+with+ultra-short+bowel+syndrome%3A+surgical+and+nutritional+outcomes.+Surgery.%3B168%282%29%3A297%E2%80%93304.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cruz+RJ+Jr%2C+McGurgan+J%2C+Butera+L%2C+Poloyac+K%2C+Roberts+M%2C+Stein+W%2C+Minervini+M%2C+Jorgensen+DR%2C+Humar+A.+%282020%29.Gastrointestinal+tract+reconstruction+in+adults+with+ultra-short+bowel+syndrome%3A+surgical+and+nutritional+outcomes.+Surgery.%3B168%282%29%3A297%E2%80%93304.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cruz+RJ+Jr%2C+McGurgan+J%2C+Butera+L%2C+Poloyac+K%2C+Roberts+M%2C+Stein+W%2C+Minervini+M%2C+Jorgensen+DR%2C+Humar+A.+%282020%29.Gastrointestinal+tract+reconstruction+in+adults+with+ultra-short+bowel+syndrome%3A+surgical+and+nutritional+outcomes.+Surgery.%3B168%282%29%3A297%E2%80%93304.&btnG=
https://journals.lww.com/annalsofsurgery/fulltext/2001/06000/Laparoscopic_Repair_of_Paraesophageal_Hernia.10.aspx
https://journals.lww.com/annalsofsurgery/fulltext/2001/06000/Laparoscopic_Repair_of_Paraesophageal_Hernia.10.aspx
https://journals.lww.com/annalsofsurgery/fulltext/2001/06000/Laparoscopic_Repair_of_Paraesophageal_Hernia.10.aspx
https://academic.oup.com/ndt/article-abstract/10/6/771/1871287
https://academic.oup.com/ndt/article-abstract/10/6/771/1871287
https://academic.oup.com/ndt/article-abstract/10/6/771/1871287
https://academic.oup.com/ndt/article-abstract/10/6/771/1871287
https://pmc.ncbi.nlm.nih.gov/articles/PMC4123374/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4123374/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4123374/


J. Clinical Cardiology and Cardiovascular Interventions                                                                                                                      Copy rights@ Rajeev Bhardwaj, et al, 

Auctores Publishing – Volume 8(16)-532 www.auctoresonline.org  
ISSN:2641-0419              Page 7 of 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2641-0419/532

 

    

 

 

 

 

 

  

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast; convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate; unrestricted online access 
 

At Auctores; research is always in progress. 
 
Learn more  https://auctoresonline.org/journals/clinical-cardiology-and-

cardiovascular-interventions  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=19
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions

