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Introduction
Acute mesenteric ischaemia (AMI) is a relatively rare but highly 
lethal condition that requires emergency surgery. It is ranked as 
one of the most frequent causes of death among surgical 
diseases on a global level1. The estimated incidence is 6–12 
events per 100 000 person-years2,3, and 1 patient with AMI in 
about every 2000 hospital admissions. The prevalence of AMI 
increases with age, with a median age of presentation of around 
70 years, and a 10-fold higher risk in octogenarians with 
co-morbidities compared with the younger population2,3. 
Despite progress in care, the mortality rate is reported to be 
between 50 and 66 per cent, even in modern series. However, 
focus on clinical pathways and care bundles can increase 
awareness, speed up diagnosis, increase revascularization rates, 
and improve mortality rates compared with historical cohorts.

Three surgical society guidelines4–6 exist for AMI, each deviating 
slightly from the others. The deviations likely depend on both the 
time of guideline development (from 2016 to 2022) and the 
various disciplines involved (emergency, gastrointestinal, and 
vascular surgeons). In addition, a separate set of guidelines7 has 
been provided by a radiology society, involving interventional 
radiology. Taken together, these recommendations for 
management highlight the emerging focus on AMI and the 
multidisciplinary approach to management that has evolved.

Presentation and clinical signs
Sudden onset of abdominal pain with symptoms out of proportion 
with clinical findings is typical of AMI. However, the presence of 
clinical symptoms may be more subtle in geriatric patients, and 
may depend on the underlying mechanism of mesenteric 
ischaemia (Fig. 1).

About 70 per cent of cases of AMI are caused by arterial 
occlusion2. In patients with cardiovascular co-morbidity and 
atrial fibrillation (known or new-onset fibrillation) and 
abdominal pain, the suspicion of AMI due to arterial occlusion 
should be raised (Fig. 1a). A high index of clinical suspicion is 
important for an early diagnosis. As known for other emergency 
surgical conditions, diagnostic delay resulting from admission 
under the wrong specialty is also detrimental to outcomes for 
AMI, as time to intervention is crucial8,9.

Mesenteric venous thrombosis is rare and accounts for 10–20 
per cent of AMI cases (Fig. 1b)10. Mesenteric venous thrombosis 

may be caused by surgery to the upper gastrointestinal tract, 
and inflammatory conditions, including pancreatitis and 
thrombophilia. The stagnant venous flow can lead to venous 
gangrene of the bowel.

Patients with non-occlusive mesenteric ischaemia (NOMI) 
typically come from the ICU or cardiac care unit11–13. NOMI is a 
result of hypoperfusion (from sepsis, shock, cardiac failure) and 
use of vasoconstrictors (Fig. 1c).

Diagnostic work-up
Appropriate and timely imaging is the most crucial test for early 
diagnosis of AMI (Fig. 2). No currently available blood test is 
diagnostic of AMI. However, a negative D-dimer test rules out 
AMI. Plasma citrulline and intestinal fatty acid-binding 
protein have been proposed as potential biomarkers, but have 
not made it into clinical use owing to suboptimal 
accuracy11,14. Increased levels of inflammatory markers (white 
blood cell count, C-reactive protein) may indicate a systemic 
inflammatory response and systemic effects of bowel 
ischaemia, as well as translocation of gut bacteria.

Arterial blood gas with lactate is also not diagnostic, and a high 
lactate level is unfortunately often a late sign of ischaemia. Hence, 
when clinical suspicion is raised, appropriate imaging should be 
initiated as an emergency procedure. Cross-sectional imaging 
with arterial contrast is warranted for rapid assessment. 
Resuscitation should commence immediately.

CT of the abdomen with intravenous arterial contrast phase is 
mandatory for diagnosis4–6,15. Oral contrast is not needed for AMI 
assessment. The critical points to investigate include filling of the 
arteries and any signs of occlusions or arteriosclerosis, as well as 
assessment of the bowel for ischaemia.

Typical signs of irreversible bowel ischaemia in the presence of 
AMI are intestinal dilatation and thickness, reduction, or absence 
of, visceral enhancement, pneumatosis intestinalis, portal venous 
gas, and free intraperitoneal air6,16. Among all radiological signs, 
bowel wall thinning and portomesenteric venous gas showed 
highest specificity (98 and 95 per cent) for diagnosis of 
transmural intestinal infarction16.

Decision-making and strategy
As soon as a diagnosis has been made (or even suspected), early 
initiation of resuscitation with fluids, correction of electrolytes, 
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and starting intravenous broad-spectrum antibiotics, is 
warranted (Fig. 2).

The patient should be assessed for age, co-morbidity, and 
physiological reserves. Elderly, frail, and very co-morbid 
patients may not be surgical candidates, nor candidates for 
active intervention. In these instances, a purely supportive or 
palliative approach should be considered after patient 
consideration and conversation, or discussion with next of kin, 
as appropriate17–19.

For patients who are candidates for intervention, early 
decision-making and a clear strategy with multidisciplinary 
discussion (for example, gastrointestinal surgeon, vascular 
surgeon and interventional radiologist) should be initiated to 
arrive at the optimal strategy for each patient.

For patients with NOMI (Fig. 1c), non-surgical options are 
needed to correct the problem. The focus is to treat underlying 
causes, such as stopping or reducing vasopressors, improving 
fluid balance, and optimizing cardiac output.

What treatment is appropriate and when?
Patients with occlusive AMI need urgent intervention: first to 
re-establish blood flow, more specifically to the superior 
mesenteric artery (SMA), and then to resect non-viable bowel if 
necessary (Fig. 2). The SMA is the most important artery, and 
the focus is to revascularize it. Owing to the collateral arterial 
mesenteric network, it is rarely indicated to address both the 
SMA and the coeliac trunk.
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Fig. 1 Mechanisms of acute mesenteric ischaemia 

a Arterial occlusion from emboli or thrombus may occur on a background of atherosclerosis. Arterial occlusion is the most frequent cause of acute mesenteric 
ischaemia, in up to 70 per cent of patients. b Mesenteric occlusion is rare, but may occur in up to 20 per cent of patients. c Non-occlusive mesenteric ischaemia 
typically occurs in patients in the ICU or cardiac care unit, owing to hypotension from shock (for example, sepsis) or low cardiac output (for example, heart 
failure). The frequency of non-occlusive mesenteric ischaemia may be difficult to assess as the underlying condition may prevail over abdominal symptoms, and 
the correct diagnosis may not be made or suspected.
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Open or endovascular approach?
Whether to treat AMI by endovascular or open surgery has not been 

examined in RCTs, and most of the available literature is based on 

small, retrospective single-centre studies5–7,20,21. However, 

arguments for an endovascular-first strategy have been put 

forward for several reasons21,22. Endovascular therapy is less 

invasive than open surgery. Endovascular treatment is performed 

under local anaesthesia, avoiding general anaesthesia in 

physiologically compromised or frail patients. In addition, if 

antegrade recanalization should fail, it does not preclude open 
surgery. To ensure prompt and complete treatment of arteries 
and bowel, all endovascular and open surgery for AMI should be 
performed in a hybrid theatre, if available.

Embolectomy of the SMA is possible by both endovascular and 
open surgical means, but endovascular therapy has the added 
possibility of intra-arterial thrombolysis if the patient does not 
have peritonitis or is in immediate need of laparotomy23. 
Stenting is recommended in thrombotic occlusions, as opposed 
to plain balloon angioplasty5.
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Fig. 2 Five key steps in management of acute mesenteric ischaemia 

i.v., Intravenously.

1032 | BJS, 2023, Vol. 110, No. 9

D
ow

nloaded from
 https://academ

ic.oup.com
/bjs/article/110/9/1030/7030715 by U

niversity of Bergen Library user on 23 January 2024



If initial endovascular treatment fails, a first step in open 
operation could be to stent the SMA retrogradely24; the 
alternative is a mesenteric bypass originating from the infrarenal 
or supracoeliac aorta or the common iliac artery, depending on 
where and how heavily calcified the arteries are. If the peritoneal 
cavity is not too contaminated, a synthetic graft is recommended 
as autologous saphenous vein graft is more prone to kinking.

After revascularization, it must be decided whether there is a 
need for laparotomy. The guidelines are ambiguous on the merit 
of laparoscopy5,6. One guideline5 states that laparoscopy is not a 
good option as it increases the risk of bowel perforation, and the 
chances are that it will not be not possible to assess all the 
distended bowel, whereas another6 reports it to be a useful 
alternative to laparotomy. If the patient has clear peritonitis, a 
midline laparotomy is indicated. Assessment of bowel viability 
is based on clinical findings and all devitalized small bowel 
should be excised, saving as much viable small bowel as 
possible. If there is uncertainty regarding the viability of the 
bowel in a physiologically compromised patient, a damage 
control strategy is recommended, refraining from anastomosing 
resected bowel, leaving the stapled bowel ends in discontinuity, 
and planning a second look within 24–48 h. The aim is to 
preserve as much bowel as possible to avoid short bowel 
syndrome. Completion angiography should be considered before 
leaving theatre to assess whether further intervention is needed22.

Treatment of mesenteric venous thrombosis
The aim is to prevent bowel ischaemia, and the first line of 
treatment is anticoagulation and supportive treatment10. 
Anticoagulation may lead to recanalization in about 80 per cent 
of patients25. Endovascular therapy is an option in patients who 
do not respond to anticoagulation, including aspiration 
thrombectomy, thrombolysis, and transjugular intrahepatic 
portosystemic shunt. Open surgery and bowel resection is 
needed if the patient continues to deteriorate and develops 
peritonitis.

When to keep an open abdomen or plan a 
second look?
An attempt at closing the abdomen should be the aim26, unless 
specific conditions favour leaving the abdomen open. However, 
in patients who have undergone a damage control surgical 
approach, an open abdomen may be a necessity. When leaving 
an abdomen open, negative-pressure wound therapy with 
continuous fascial traction is the preferred technique, with the 
aim of achieving a high delayed fascial closure rate27.

Short- and long-term outcomes
AMI is associated with high mortality rates, reported at around 
50–70 per cent6. To improve the high mortality rate, early 
diagnosis and rapid revascularization are essential. A recent 
single-centre study28 from Helsinki University Hospital reported 
a reduction in 30-day mortality rate to 25 per cent after the 
implementation of a hospital-specific multidisciplinary pathway 
and care bundle. The key aspects of the bundle consisted of 
increased clinical awareness among staff, early use of 
contrast-enhanced CT, aiming at reduced in-hospital delays, 
preferred use of hybrid operating theatres, more active 
revascularization, and increased ICU admission28. A large 
registry study29 from North America also pointed to a reduced 

risk of death and more favourable outcomes in patients selected 
for endovascular treatment, without establishing any causality 
between the intervention and outcome.

The long-term mortality rate seems to be only slightly higher 
than the short-term rate, suggesting that most patients who 
survive the initial hospital admission for AMI actually have a 
favourable prognosis2. However, there is a lack of data on 
patient-relevant outcomes other than survival, such as need for 
parenteral nutrition or presence of a stoma. Extensive bowel 
resection can result in short bowel syndrome and intestinal 
failure, and is associated with poor quality of life. Long-term 
care should focus on minimizing the risk of relapse by treating 
underlying medical co-morbidity such as diabetes and 
hypertension. The majority of patients require anticoagulant/ 
antiplatelet therapy6.

Author contributions
Hanne Fuglseth (conceptualization, data curation, formal analysis, 
investigation, methodology, writing—original draft, writing— 
review and editing), Kjetil Søreide (conceptualization, data 
curation, formal analysis, investigation, methodology, project 
administration, resources, software, supervision, validation, 
visualization, writing—original draft, writing—review and 
editing), and Morten Vetrhus (conceptualization, formal analysis, 
investigation, methodology, project administration, supervision, 
validation, writing—original draft, writing—review and editing).

Funding
The authors have no funding to declare.

Disclosure
The authors declare no conflict of interest.

References
1. Stewart B, Khanduri P, McCord C, Ohene-Yeboah M, Uranues S, 

Vega Rivera F et al. Global disease burden of conditions requiring 
emergency surgery. Br J Surg 2014;101:e9–e22

2. Tamme K, Reintam Blaser A, Laisaar KT, Mändul M, Kals J, 
Forbes A et al. Incidence and outcomes of acute mesenteric 
ischaemia: a systematic review and meta-analysis. BMJ Open 
2022;12:e062846

3. Kase K, Reintam Blaser A, Tamme K, Mändul M, Forbes A, 
Talving P et al. Epidemiology of acute mesenteric ischemia: 
a population-based investigation. World J Surg 2023;47: 
173–181

4. Tilsed JV, Casamassima A, Kurihara H, Mariani D, Martinez I, 
Pereira J et al. ESTES guidelines: acute mesenteric ischaemia. 
Eur J Trauma Emerg Surg 2016;42:253–270

5. Björck M, Koelemay M, Acosta S, Bastos Goncalves F, Kölbel T, 
Kolkman JJ et al. Management of the diseases of mesenteric 
arteries and veins: clinical practice guidelines of the European 
Society of Vascular Surgery (ESVS). Eur J Vasc Endovasc Surg 
2017;53:460–510

6. Bala M, Catena F, Kashuk J, De Simone B, Gomes CA, Weber D 
et al. Acute mesenteric ischemia: updated guidelines of the 
World Society of Emergency Surgery. World J Emerg Surg 2022; 
17:54

Fuglseth et al. | 1033
D

ow
nloaded from

 https://academ
ic.oup.com

/bjs/article/110/9/1030/7030715 by U
niversity of Bergen Library user on 23 January 2024



7. Lam A, Kim YJ, Fidelman N, Higgins M, Cash BD, Charalel RA 

et al. ACR Appropriateness Criteria® radiologic management of 
mesenteric ischemia: 2022 update. J Am Coll Radiol 2022;19: 
S433–S444

8. Magnus L, Lejay A, Philouze G, Chakfé N, Collange O, Thaveau F 
et al. Mortality and delays of management of acute mesenteric 
ischemia: the need of a dedicated program. Ann Vasc Surg 
2022; DOI:10.1016/j.avsg.2022.12.070 [Epub ahead of print]

9. Lemma AN, Tolonen M, Vikatmaa P, Mentula P, Vikatmaa L, 
Kantonen I et al. Choice of first emergency room affects the 
fate of patients with acute mesenteric ischaemia: the 
importance of referral patterns and triage. Eur J Vasc Endovasc 
Surg 2019;57:842–849

10. Acosta S, Salim S. Management of acute mesenteric venous 
thrombosis: a systematic review of contemporary studies. 
Scand J Surg 2021;110:123–129

11. Bourcier S, Ulmann G, Jamme M, Savary G, Paul M, Benghanem S 
et al. A multicentric prospective observational study of diagnosis 
and prognosis features in ICU mesenteric ischemia: the 
DIAGOMI study. Ann Intensive Care 2022;12:113

12. Al-Diery H, Phillips A, Evennett N, Pandanaboyana S, Gilham M, 
Windsor JA. The pathogenesis of nonocclusive mesenteric 
ischemia: implications for research and clinical practice. J 
Intensive Care Med 2019;34:771–781

13. Yu B, Ko RE, Yoo K, Gil E, Choi KJ, Park CM. Non-occlusive 
mesenteric ischemia in critically ill patients. PLoS One 2022;17: 
e0279196

14. Nuzzo A, Guedj K, Curac S, Hercend C, Bendavid C, Gault N et al. 
Accuracy of citrulline, I-FABP and D-lactate in the diagnosis of 
acute mesenteric ischemia. Sci Rep 2021;11:18929

15. Ginsburg M, Obara P, Lambert DL, Hanley M, Steigner ML, 
Camacho MA et al. ACR Appropriateness Criteria(®) imaging of 
mesenteric ischemia. J Am Coll Radiol 2018;15:S332–S340

16. Zeng Y, Yang F, Hu X, Zhu F, Chen W, Lin W. Radiological 
predictive factors of transmural intestinal necrosis in acute 

mesenteric ischemia: systematic review and meta-analysis. 
Eur Radiol 2022; DOI:10.1007/s00330-022-09258-5 [Epub ahead 
of print]

17. Desserud KF, Veen T, Søreide K. Emergency general surgery in 
the geriatric patient. Br J Surg 2016;103:e52–e61

18. Javanmard-Emamghissi H, Moug SJ. The virtual uncertainty of 
futility in emergency surgery. Br J Surg 2022;109:1184–1185

19. Søreide K, Desserud KF. Emergency surgery in the elderly: the 

balance between function, frailty, fatality and futility. Scand J 
Trauma Resusc Emerg Med 2015;23:10

20. Salsano G, Salsano A, Sportelli E, Petrocelli F, Dahmane M, 
Spinella G et al. What is the best revascularization strategy for 
acute occlusive arterial mesenteric ischemia: systematic 
review and meta-analysis. Cardiovasc Intervent Radiol 2018;41: 
27–36

21. Murphy B, Dejong CHC, Winter DC. Open and endovascular 
management of acute mesenteric ischaemia: a systematic 
review. World J Surg 2019;43:3224–3231

22. Björck M, Orr N, Endean ED. Debate: whether an 
endovascular-first strategy is the optimal approach 
for treating acute mesenteric ischemia. J Vasc Surg 2015;62: 
767–772

23. Yanar F, Agcaoglu O, Sarici IS, Sivrikoz E, Ucar A, Yanar H et al. 
Local thrombolytic therapy in acute mesenteric ischemia. World 
J Emerg Surg 2013;8:8

24. Oderich GS, Macedo R, Stone DH, Woo EY, Panneton JM, Resch 
T et al. Multicenter study of retrograde open mesenteric 
artery stenting through laparotomy for treatment of acute 
and chronic mesenteric ischemia. J Vasc Surg 2018;68: 
470–480.e1

25. Dentali F, Ageno W, Witt D, Malato A, Clark N, Garcia D et al. 
Natural history of mesenteric venous thrombosis in patients 
treated with vitamin K antagonists: a multi-centre, 
retrospective cohort study. Thromb Haemost 2009;102:501–504

26. Proaño-Zamudio JA, Argandykov D, Renne A, Gebran A, 
Dorken-Gallastegi A, Paranjape CN et al. Revisiting abdominal 
closure in mesenteric ischemia: is there an association with 
outcome? Eur J Trauma Emerg Surg 2022; DOI:10.1007/s00068- 
022-02199-0 [Epub ahead of print]

27. Acosta S, Kärkkäinen J. Open abdomen in acute mesenteric 
ischemia. Anaesthesiol Intensive Ther 2019;51:159–162

28. Tolonen M, Lemma A, Vikatmaa P, Peltola E, Mentula P, 

Björkman P et al. The implementation of a pathway and care 
bundle for the management of acute occlusive arterial 
mesenteric ischemia reduced mortality. J Trauma Acute Care 
Surg 2021;91:480–488

29. Branco BC, Montero-Baker MF, Aziz H, Taylor Z, Mills JL. 
Endovascular therapy for acute mesenteric ischemia: an 
NSQIP analysis. Am Surg 2015;81:1170–1176

1034 | BJS, 2023, Vol. 110, No. 9

D
ow

nloaded from
 https://academ

ic.oup.com
/bjs/article/110/9/1030/7030715 by U

niversity of Bergen Library user on 23 January 2024

https://doi.org/10.1016/j.avsg.2022.12.070
https://doi.org/10.1007/s00330-022-09258-5
https://doi.org/10.1007/s00068-022-02199-0
https://doi.org/10.1007/s00068-022-02199-0


European Colorectal Congress
3 – 6 December 2023, St.Gallen, Switzerland

Information & Registration www.colorectalsurgery.eu

A gaze in the crystal ball:  Where is the role of virtual 
reality and artificial Intelligence in colorectal surgery
Müller Beat, Basel, CH

MALIGNANT COLORECTAL DISEASE

Cytoreductive Surgery 
and Intraperitoneal Chemotherapy – facts and hopes
Michel Adamina, Winterthur, CH

Metastatic Colorectal Cancer – surgical approaches and limits
Jürgen Weitz, Dresden, DE

Extended lymph node dissection 
for rectal cancer, is it still under debate?
Miranda Kusters, Amsterdam, NL

Organ preservation functional outcome in rectal 
cancer treatment – in line with patient’s needs?
(Robot – laparoscopic – open surgery?)
Hans de Wilt, Nijmegen, NL

ROBOTICS

Advances in Robotic Surgery and what we learnt so far
Parvaiz Amjad, Portsmouth, UK

Challenging the market:
Robotic (assistant) Devices and how to choose wisely
(Da Vinci – Hugo Ras – Distalmotion ua)
Khan Jim, London, UK

TAMIS - Robotic Transanal Surgery, does it make it easier?
Knol Joep, Genk, BE

Live Surgery – Contonal Hospital of St.Gallen
Walter Brunner, St.Gallen, CH; 
Salvadore Conde Morals, Sevilla, ES;
Friedrich Herbst, Vienna, AUT; 
Amjad Parvaiz, Portsmouth, UK

Video Session

Lars Pahlmann Lecture
Markus Büchler, Lisboa, PRT

Honorary Lecture
Bill Heald, Lisboa, PRT

MASTERCLASS
PROCTOLOGY DAY
ROBOTIC COURSE
DAVOSCOURSE@ECC 

DIVERTICULAR DISEASE

Gut microbiome and surgery
Phil Quirke, Leeds, UK

Diet in diverticular disease
Pamela Buchwald, Lund, SE

Decision making in the management of acute
complicated Diverticulitis beyond the guidelines
Seraina Faes, Zurich, CH

Diverticular Abscess –
Always drainage or who benefits from Surgery?
Johannes Schultz, Oslo, NO

Perforated Diverticulitis:
Damage Control, Hartmann‘s Procedure,
Primary Anastomosis, Diverting Loop
Reinhold Kafka-Ritsch, Innsbruck, AT

When to avoid protective stoma 
in colorectal surgery
Antonino Spinelli, Milano, IT

ENDOMETRIOSIS

Endometriosis – 
what is the role of the abdominal surgeon
Tuynman Juriaan, Amsterdam, NL

Challenges in Surgery of Endometriosis –
always interdisciplinary?
Peter Oppelt, Linz, AT; Andreas Shamiyeh, Linz, AT

OVERVIEW
Sun, 3 Dec 2023

SCIENTIFIC PROGRAMME 
Mon, 4 Dec – Wed, 6 Dec 2023


	Acute mesenteric ischaemia
	Introduction
	Presentation and clinical signs
	Diagnostic work-up
	Decision-making and strategy
	What treatment is appropriate and when?
	Open or endovascular approach?
	Treatment of mesenteric venous thrombosis
	When to keep an open abdomen or plan a second look?
	Short- and long-term outcomes
	Author contributions
	Funding
	Disclosure
	References




