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Learning Objectives
A Revision of aetiology and pathophysiology.

A Outcomes for acute mesenteric ischaemia (AMI)
treatment modalities.

A Outcomes fochronicmesenteric ischaemiéCM)
treatment modalities.

A Comparison of endovascular and surgical
revascularisation.
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Acute Mesenteric Ischaemia

A Pathophysiology;
A Thrombosis of mesenteric arteries (68%).
A Embolism of mesenteric arteries (22%).
A Mesenteric venous thrombosis.
A Nonocclusive mesenteric ischaemiarteritis,
Fibromuscular Dysplasia, Trauma, Aneurysm Rupture.

A Presentation with acute abdominal pain in 75% to 90%
associated with vomiting and Gl dysfunction.

Gt b Ay 2dzi 27 LJNQLJQNJ’J)\zy..
A Peritoneal signs and sepsis are late findin‘ .

associated with increased mortality.
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Acute Mesenteric Ischaemia

A Risk factors:

A 30-43% previously asymptomatic patients may have acute
deterioration of previous chronic disease.

A 75% will have an atrial tachyarrhythmia.

A 30% have a history of embolic events.

A 20% have synchronous emboli in other arterial beds.

A Acute emboli accounts for 28% to 42%AdMI with

SMA most commonly affected,
A 15% ostium.

A 50% distal to proximal jejunal and middle colic branch
A 35% fragment and embolise distally.
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Chronic Mesenteric Ischaemia

A Frequently caused by ostial atherosclerotic disease;
A Female (3:1 ratio).
A Median age 65 (range 480) years.

A Presentation with mesenteric / intestinal angina;
A Central abdominal pain within 30 minutes of food.
A Food fear / weight loss.

A Cardiovascular risk factors:
A Smoking.

A Hypertension.
A Hypercholesterolaemia.
A Disease in other vascular territories. ..
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Conservative Treatment

VAGUESYI\/IPTOI\/IS
NORMAL or ELEVATED BMI

INTERVENTION NOT
REQUIRED

N
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Conservative Treatment

Palliative Care may or
may not include hospice care
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Conservative Treatment

Palliative Care may or
may not include hospice care

Advance Directives | =y ey
and

TOO LATE
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Medical Treatment
A Risk factor modification.

A Best Medical Therapy:
A Antiplatelet / Anticoagulation.
A Statin therapy.
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Medical Treatment
A Risk factor modification.

A Best Medical Therapy:
A Antiplatelet / Anticoagulation.
A Statin therapy.
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Mesenteric Ischaemia 1’ Outcome Analysis
A Acute vs. Chronic.

A Endovascular vs. Surgical Interventions.
A Disease Distribution.
A Adjuvant Procedures.

A Influence of CaMorbidities:
A Gender.

¥ 8t

A Smoking.

A Medical therapy. ..
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Acute Mesenteric Ischaemia

First author  Publication yenv  No. of patients  Mortality rate

Foley 2000 21 24%
Mamode 1999 87 81%
Newman 1998 98 6%
Urayama 1998 34 35%
Klempnauer 1997 90 66%
Voltolini 1996 47 72%
Konturck 1996 28 96%
Ward 1995 34 45%
Dechan 1995 43 70%
Levy 1990 62 40%
Batcllicr 1990 65 51%
Bapat 1990 20 40%
Finucanc 1989 32 69%
Sitges-Serra 1988 83 71%
Wilson 1987 102 Q2%
Lazaro 1986 23 27%
Andersson 1984 60 82%
Sachs 1982 30 77%
Krausz 1978 40 78%
Kairaluoma 1977 44 70%
Boley 1977 30 46%
Smith 1976 23 91%
Singh 1975 32 81%
Ottinger 1967 136 2%
Total 1234 69%
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Acute Mesenteric Ischaemia

First author  Publication yenv  No. of patients  Mortality rate

Foley 2000 21 24%
Mamode 1999 57 B1%
Newman 1998 98 6%
Urayama 1998 34 35%
Klempnauer 1997 90 66%
Voltolini 1996 47 72%
Konturck 1996 28 96%
Ward 1995 34 45%
Dechan 1995 43 70%
Levy 1990 62 40%
Batcllicr 1990 65 51%
Bapat 1990 20 40%
Finucanc 1989 32 69%
Sitges-Serra 1988 83 71%
Wilson 1987 102 92%
Lazaro 1986 23 27%
Andersson 1984 60 82%
Sachs 1982 30 77%
Krausz 1978 40 78%
Kairaluoma 1977 44 70%
Boley 1977 30 46%
Smith 1976 23 91%
Singh 1975 32 81%
Ottinger 1967 136 92%
Total 1234 69% |

Safe Personal Effective



East Lancashire Hospitals [\'/z5

Contemporary management of acute mesenteric
1ischemia: Factors associated with survival

Woosup M. Park, MD.a Peter Gloviczki, MD.2 Kenneth J. Cherry, Jr, MD.2 John W. Hallett, Jr, MD.2
Thomas C. Bower, MD.2 Jean M. Panneton, MD,2 Cathy Schleck, BS,P Duane Ilstrup, MS,P William

S. Harmsen, MS,P and Audra A. Noel, MD,2 Raochester, Minn JOURNAL OF VASCULAR SURGERY
March 2002
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Contemporary management of acute mesenteric
ischemia: Factors associated with survival

Woosup M. Park, MD.a Peter Gloviczki, MD.2 Kenneth J. Cherry, Jr, MD.2 John W. Hallett, Jr, MD.2
Thomas C. Bower, MD.2 Jean M. Panneton, MD,2 Cathy Schleck, BS,P Duane Ilstrup, MS,P William
S. Harmsen, MS.P and Audra A. Noel, MD.,2  Rochester, Minn JOURNAL OF VASCULAR SURGERY

A 58 patients reviewed between 1990 and 1999;

A Female = 36, mean age 67 (ranged®) years.
A Embolism (28%), Thrombosis (64%), {dodlusive (8.6%).

A 95% presented with abdominal pain.
A 43% of patients had chronic mesenteric symptoms.

A Embolism patients older with higher AF prevalen '

A 15 patients presented within 6 weeks after
cardiac or vascular procedure. . .
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Contemporary management of acute mesenteric
ischemia: Factors associated with survival
Woosup M. Park, MD.a Peter Gloviczki, MD.2 Kenneth J. Cherry, Jr, MD.2 John W. Hallett, Jr, MD.2

Thomas C. Bower, MD.2 Jean M. Panneton, MD,2 Cathy Schleck, BS,P Duane Ilstrup, MS,P William

S. Harmsen, MS.P and Audra A. Noel, MD.,2  Rochester, Minn JOURNAL OF VASCULAR SURGERY
March 2002

A 16 of 18 CT scans confirmed SMA occlusion or bowel
changes compatible with AMI

A Selective mesenteric angiography performed in 49
patients (84%);
A 8 patients had an endovascular treatment; . '
A Vasodilator (n=6).
A Angioplasty (n=10).
A Attempted thrombolysis (n=1). ..
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Contemporary management of acute mesenteric
ischemia: Factors associated with survival
Woosup M. Park, MD.a Peter Gloviczki, MD.2 Kenneth J. Cherry, Jr, MD.2 John W. Hallett, Jr, MD.2

Thomas C. Bower, MD.2 Jean M. Panneton, MD,2 Cathy Schleck, BS,P Duane Ilstrup, MS,P William
S. Harmsen, MS.P and Audra A. Noel, MD.,2  Rochester, Minn JOURNAL OF VASCULAR SURGERY

March 2002
A All 58 patients underwent surgical exploration:;
A Mesenteric revascularisation with bypass grafting (n=22),
thromboembolectomy (n=19), patch angioplasty (n=11),

endarterectomy (n=5) and fenplantation (n=2).
A 16 patients had ostomies. . '
Safe Personal Effective ..

A 33 patients required bowel resection at fiflstok or
secondlook laparotomies.
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Mortality No. of deaths

At =90 days
Multorgan failure /sepsis 18 (75%)
Mescnteric thrombaosis 2 (8%)
Myocardial infarction 2 (8%)
Coronary obstructive pulmonary discase 1 (4%)
Unknown 1 (4%)
Total 24

At =90 days
Cardiac 4 (25%)
Short bowel syndrome 3 (19%)
Mesenteric ischemia 2 (13%)
Cancer 2 (13%)
Unknown 2 (13%)
Pulmonary embolus 1 (6%)
Chronic obstructive pulmonary disease 1 (6%)
TPN line scpsis 1 (6%)
Total 16
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A Major complications frequent in 46 patients;
A Respiratory failure 36%.
A Multi-organ failure 31%.

A 30-day mortality rate = 32% (n=18);,
A Embolism = 31%.
A Thrombosis = 32%.
A Nonocclusive = 80%.

A 90-day = 41%.
A 1gyear = 57%.
A 3cyears = 68%.

A Mortality Rates- follow-up 529 (range @ 2877) day. '
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AMI Outcomes

Survival - By Group
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Survival - By Group
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AMI Outcomes

Survival - By Group
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Table VI. Variables independently associated with wors-
ened survival rate with multivariate analysis

Variable Relative visk vatio (95% CI) T value
Age =60 years 3.0(1.3-6.9) 0093
Bowel resccton at first-look 0.5(0.2-09) 0182

or second-look procedure
Previous surgery

24(1.2-49) 0229

p=ENS

——
=
[}
=
=

years since surgery
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A Statewide Analysis of the

Incidence and Outcomes of Acute : :
Mesenteric Ischemia in Maryland Fask: Lancashire Hos&tﬂi NHS
from 2009 to 2013

Robert 5. Crawford™, Donald G. Harris'™, Elena N. Klyushnenkova®, ? frontiers
Ronald B. Tesorierc®, Joseph Rabin®, Hegang Chen® and Jose J. Diaz in Surgery apnzoie | voumes | atice 22

Safe Personal Effective



A Statewide Analysis of the
Incidence and Outcomes of Acute

Mesenteric Ischemia in Maryland
from 2009 to 2013

Robert 5. Crawford™, Donald G. Harris'™, Elena N. Klyushnenkova®, ,:.' frontiers
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A Retrospective analysis of AMI between 2008
\ 3,157,499 acute hospital admissions in Maryland.
2255 (0.07%) diagnosed with AMI.

Annual admission rate of 10/100,000.

90% classified as urgent.

59% female.

Mean age 67 years.

I I I D D >

A Risk factors:

A Increasing age and illness severity.
A Hypercoagulability.

A Cardiac dysrhythmia. . '

A Renal insufficiency.

A Tertiary hospital admission. . .
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A Statewide Analysis of the

Incidence and Outcomes of Acute : :
Mesenteric Ischemia in Maryland Fask: Lancashire Hosﬂ'fﬂi NHS
from 2009 to 2013

Robert 5. Crawford”, Donald G. Harris'™, Elena N. Klyushnenkova®, 3 frontiers
Ronald B. Tesoriero®, Joseph Rabin®, Hagang Chen* and Jose J. Diaz in Surgery apnzoie | voumes | atice 22
A Pathophysiology:;
A Not specifically identified.
A 9% hypercoagulable, 2% embolic event and 1% dissection.

A AMI distribution and Bowel Resection;
A Small intestine 38%.
A Colonic 27%.
A Both small and large bowel 21%.
A Unclear in 7% who did not require bowel resection.

A Vascular Intervention ?? InfrequeqQtd%; . '
Safe Personal Effective ..




A Statewide Analysis of the
Incidence and Outcomes of Acute

Mesenteric Ischemia in Maryland East Lancashire Hospitals [Ii5

NHS Trust
from 2009 to 2013
Robert 5. Crawford™, Donald G. Harris'™, Elena N. Klyushnenkova®, ? frontiers
Ronald B. Tesorierc®, Joseph Rabin®, Hegang Chen® and Jose J. Diaz in Surgery apnzoie | voumes | atice 22
Characterstic Ho mesentenc Mesenterc [ SUNIVOTS NN~ SUrVIVDrS P
Ischemia ischemila
NUTDEr 3,155,244 2 955 {1,704 551
Demographics, n [
Ape, years + 20 57 + 20 B7 + 18 0.0001 BE + 17 71115 <0000
Ape 65 years 1,204,123 [38%) 1,321 (58%) 0.0001 933 [55%) 332 |60%) <0000
Female 1,870,001 |SE56) 1,331 (58%) 0.51 1,040 [58%) 311 {56%) 0.24
White 1,880 553 jB0R) 1,E17 (T2%) 0.0001 1,231 [To%) 3AE [T 0.32
Medicans neurence 1,358,280 [43%) 1,370 B1%) 0.0001 963 [SE%) 33 [T1%) 0,000
Admission, n (%)
Crmergent 2,260,080 [T 2%) 2,007 (907%) 0.0001 1,534 (DO 433 B0%) 0.71
CD presentstion 1,987 807 (B3%) 1,624 ([81%) 0.0001 1,400 [B2%) 422 [TT%) 0,003
Tertlary hospial 452 480 (14%) 385 (17%) 0,000 241 [14%) 144 2E%) 0,000
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A Statewide Analysis of the
Incidence and Outcomes of Acute

Mesenteric Ischemia in Maryland East Lancashire Hospitals [Ii5

NHS Trust
from 2009 to 2013
Robert 5. Crawford™, Donald G. Harris'™, Elena N. Klyushnenkova®, ? frontiers
Ronald B. Tesorierc®, Joseph Rabin®, Hegang Chen® and Jose J. Diaz in Surgery apnzoie | voumes | atice 22
Characteristic Mo mesentenc Mesenteric [ SUNVIvOrs Non-SUNVIVOrs P
Ischemia ischemia
MUTDEr 3,155,244 2,355 1.704 551
Demographics, n [
AQE, YBars + S0 57 + 20 B7 + 18 0.0001 Les+ 17 71+15 | 0,000
Age »B5 years 1,204,123 [36%) 1,321 (50%) 0.0001 933 [B5%) 387 |B) <0000
Female 1,870,001 [50%) 1,321 (50%) 0.5 1,010 [50%) 311 56%) 0.24
White 1,882 553 800 1,617 [T2%) 0.0001 1231 [T2%) 386 7% 032
Medicare INsureEnce 1,358,280 [457%) 1,370 (B1%) 0.0004 0 [SE) 33 [F1%) 0,000
Acimission, i (3)
Crerpent 2,280,080 [72%) 2,007 (90%) 0.0004 1,534 [D0%) 493 [805%) 0.7
£ presentetion 1,997 BOT (B3%) 1,524 (819 0.0001 1,407 [B2%) 422 [TT%) 0,003
Tertiary hoepial 457 ABD [14%) 385 (17%) 0.0001 241 [14%) 144 [2E%) 00001

Non-Survivors
Older
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Characteristic Mo mesantenc Mesentaric P Survivors NOn-survivors [
Ischemia Ischemia

MUTDEr 3,155,244 2,255 1,825 =TT

Condfion, n (%)

Dlabates meliius THE,581 (25%) 350 {16%) «0.0001 279 [16%) 1 [13%) <005

Hyparension 1,053,707 [33%) BOT (27%) 0,000 519 [30%) B3 [16%) < 0,000

HypamoagUishis stele 47 EBY (2%) 108 [o) 0,000 B [5%) 111 [20%) <0000

schemic heart disagse B34, 570 (20%) 406 |1E%) 0.0 275 [18%) 130 [24%) <0000

Cardac dystythmia B35, 069 (207%) E18 {27%) 0,000 477 [25%) 105 @5} <0000

PAD 130,649 (4%) a1 (4 0.B0 B5 [4%) 28 [5%) 035

Chronic comorbidbies, n %)

COPD 345,330 [11%) 284 [12%) 025 185 [11%) T3 [14%) 0.03

Congestive heart tEliure 383843 [12%) 258 [11%) 0.8s 177 [10%) B2 [15%) 0L004

Chronic kidney diseass 507 982 [16%) BE1 {3E%) «0.0001 519 [30%) 347 [B2%) <0000

Saverity of Bness, 0 (%) <0.0001 <0000

Mince SAZ 454 [16%) 5 < 1%) 5fc 1%) 0

Mooarsta 1,208,321 [3E%) 181 @%) 181 [11%] 0

MECr 1,032 943 [33%) 540 [24%) 527 [31%) 18 [F%)

Cxireme 351 516 [11%) 1520 |BH%) 008 [58%) 533 [O7%)

Az of martality, n (%) «0.0001 <0000

Minor 1,526 408 [46%) a1 @y B 5% 0

Mnoarsha B43, 060 [27%) 245 {109 245 [14%) 0

Mo 550,003 [17%} 585 [25%) 550 [32%) 39 [7%)

Exireme 735 285 [T%) 1,340 [57%) 828 [49%) 512 (3%
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Robert S. Crawford", Donald G. Harris', Elena N. Klyushnenkova®, a frontiers
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Characteristic Mo mesentenc Masenteric P Survivors Hon-survivors P
Ischemia Ischemia
MUTIDEr 3,155,244 2,255 1,825 577
Candtion, n (%)
Diabates mellis 7HE,581 (25%) 350 {16%) <0.0001 279 [16%) 71 [13%) <005
Hypariension 1,053,797 (33%) BOT {27%) <0.0001 519 [30%) BE [16%] <0.0001
Hypamnaguishia stete 47 £89 (2%) 198 (o) <0.0001 B7 [5%) 111 [20%) <0.0001
schemic heart disaase B34, 570 (20%) 405 {16%) 0.01 275 [18%] 130 [24%)} <0.0001 Varied
Cardiac dysrtythmia B:25, 563 (20%) B18 {27%) <0000 423 [25%) 105 [35%) <0.0001
PAD) 130,649 (4% a1 % 0.6D B [4%) 26 [5%) 0.35 iiti
R co-morbidities
COPD 345,350 [11%) 264 (12%) 0.5 185 (1%} 79 [14%] 0.03
Congestive heert tallune 363 547 [12%) 250 {11%) 0.5 177 [10%) B [15%] 0.004
Chronic kidney disease 507 962 [16%) BE1 {3E%) <0.0001 519 [E0%| 242 [E2%) <0L0001
Savertty of Bness, n (%) <0.0001 <0.0001
Mince 582 464 [16%) 5 f< 1%] 5[« 1%) 0
Mooderste 1,208,321 [36%) 181 @) 181 [11%) 0
MEjor 1,032 943 [33%) 540 {24%) 527 [31%] 18 [3%)
Dxtreme 351 518 [11%) 1520 [B8%) 00 (5% 533 [O7T'%)
Atk of mortailty, n (%) <0000 <0.0001
Minoe 1,506 508 [46%) a1 @y B1 [5%) 0
Moderste B3, 060 (27} 245 {109%6) 245 [147%] 0
Mo 550,003 [17%) 580 (25%) 550 (2%} 39 [T%)
Dxtreme 235 285 [T%) 1,340 |57%) 879 [(49%| 512 [Ea%)
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Characteristic Mo mesantenc Mesentaric P Survivors NOn-survivors [
Ischemia Ischemia

MUTDEr 3,155,244 2,255 1,825 577

Condfion, n (%)

Dlabates meliius THE,581 (25%) 350 {16%) «0.0001 279 [16%) 1 [13%) <005

Hyparension 1,053,707 [33%) BOT (27%) 0,000 519 [30%) B3 [16%) < 0,000

HypamoagUishis stele 47 EBY (2%) 108 [o) 0,000 B [5%) 111 [20%) <0000

schemic heart disagse B34, 570 (20%) 406 |1E%) 0.0 275 [18%) 130 [24%) <0000

Cardac dystythmia B35, 069 (207%) E18 {27%) 0,000 477 [25%) 105 @5} <0000

PAD 130,649 (4%) a1 (4 0.B0 B5 [4%) 28 [5%) 035

Chronic comorbidbies, n %)

COPD 345,330 [11%) 284 [12%) 025 185 [11%) T3 [14%) 0.03

Congestive heart tEliure 383843 [12%) 258 [11%) 0.8s 177 [10%) B2 [15%) 0L004

Chronic kidney diseass 507 982 [16%) BE1 {3E%) «0.0001 519 [30%) 347 [B2%) <0000

Saverity of Bness, 0 (%) <0.0001 <0000

Mince SAZ 454 [16%) 5 < 1%) 5fc 1%) 0

Mooarsta 1,208,321 [3E%) 181 @%) 181 [11%] 0

MECr 1,032 943 [33%) 540 [24%) 527 [31%) 18 [F%)

Cxireme 351 516 [11%) 1520 |BH%) 008 [58%) 533 [O7%)

Az of martality, n (%) «0.0001 <0000

Minor 1,526 408 [46%) a1 @y B 5% 0

Mnoarsha B43, 060 [27%) 245 {109 245 [14%) 0

Mo 550,003 [17%} 585 [25%) 550 [32%) 39 [7%)

Exireme 735 285 [T%) 1,340 [57%) 828 [49%) 512 (3%
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Higher risk
patients had
higher mortality
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Characteristic Mesenteric lschemia Survivors HOn-survivors P
MUmber 2,755 1,704 551

Gastrintestngl surgary. n (%)

Mo bowel resacted 172 [T%) 70 [4%) 102 {19%) <0.0001
Small bowel resection 920 [38%) TE1 [48%) 130 {25%) 0.006
Large bowel resection 851 [27%) 518 [30%) 133 {24%) «<0.0001
Small and large bowel resactions 512 [21%) 235 [P0%) 177 {32%) <0.0001
‘asculer intervantion, 1 {%) 29 [4%) %) 37 [T} 0.002
Open 11« 1%) T e 1) A1) 048
Endovascular B [4%) 55 [3%) 33 |B) 0.004
Crifical care, 1 %)

Machenical ventlation 807 [37%) 404 [20%) A0 [T3%) 00001
Parenteral nuirition 774 [32%) 504 [35%) 150 {33%) 0.35
Diatysts 181 [B%) o) [5%) o1 [17%) 00001
Trarstusion 1,031 [43%] 711 [42%) 320 [5E%) 00001
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A Statewide Analysis of the
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Mesenteric Ischemia in Maryland East Lancashire Hospitals /i85

NHS Trust
from 2009 to 2013
Robert 5. Crawford™, Donald G. Harris'™, Elena N. Klyushnenkova®, ? frontiers
BRonald B. Tesoriero®, Joseph Rabin®, Hegang Chen? and Jose J. Diaz in Surgery apnzoie | voumes | atice 22
Characteristic Mesentaric Ischemia Survivors Mon-survivors -]
MUTher 2,355 1,704 551
(astrontestine surgery, n 3 Low vascular
MO bowel resacted 172 [T%) 70 [4%) 102 {19%) 00001 .
Small bowel resection 920 [33%] TE1 [48%) 130 {25%) ooes  |Ntervention rate
Larpe bowel resection 851 [27%) 518 [@0%) 133 {24%) «<(0.0001
543 [".'-'1'1&;I Tﬁ_ﬁ""." 17T :TJ"'IT.] 0 0001
aECulEr ntervention, 1 {%) B9 [47%) %) a7 [T} 0.002
Open 11 15%) T e 1) 4 1% 048
Endovascular B [4%) 55 [3%) 33 JER] 0,004
Crifical care, 1 [%)
Machanical ventiation BO7 [37%) 454 [23%) 40 [T3%) < (0.0001
Parenteral nuirition 774 [32%) 554 [35%] 150 {33%) 0.35
Diatysts 181 [B%) 20 [5%) g1 {17%) < (0.0001
Transtson 1,031 [43%) 711 [42%) 320 {58%) < (0.0001
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A Statewide Analysis of the

Incidence and Outcomes of Acute : :
Mesenteric Ischemia in Maryland Fask: Lancashire Hosﬂ'fﬂi NHS
from 2009 to 2013

Robert 5. Crawford™, Donald G. Harris'™, Elena N. Klyushnenkova®, 3 frontiers
BRonald B. Tesoriero®, Joseph Rabin®, Hegang Chen? and Jose J. Diaz in Surgery apnzoie | voumes | atice 22

A Patient Outcomes:
A Overall mortality 24%.

A Mortality associated with a combination of small
and large bowel resection or no resection at all.

A Amongst survivors;

A 58% discharged home.
A 24% to a nursing facility. . '
A 9% to a rehabilitation centre.

A 6% to another acute hospital. . .
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NHS Trust

? frontiers

in Surgery Aprl 2016 | Volume:3 | Articie 22

AMI severity, increased age, hypercoagulability, need for multiple
Intestinal resection and mechanical ventilation all significantl
increased mortalityrisk.
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