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LET'S START

|.C.U - Starting abdominal pain + vomiting 23:00pm

67 year old female

Medical History:
- Laparoscopic Appendectomy in November 2013

- Leriche Syndrome = Axilobifemoral bypass and left femoropopliteal bypass 4 days
ago + fasciotomy



Clinical Case

|.C.U - Starting abdominal pain + vomiting 23:00pm

67 year old female

Actual sypmtoms:
* Pain out of proportion, started suddenly and never had before...



Clinical Case

|.C.U - Starting abdominal pain + vomiting 23:00pm
67 year old female

Actual sypmtoms:

* Pain out of proportion, started suddenly and never had before

..... Morphine is not effective....

Plan: optimisation of the painkillers and blood test control
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Contemporary management of acute mesenteric
ischemia: Factors associated with survival
Woosup M. Park, MD.* Peter Gloviczki, MD,* Kenneth J. Cherry, Jr, MD,* John W, Hallerx, Je, MD,

Thomas C. Bower, MD,* Jean M. Panneton, MD,* Cathy Schicck, BS," Duane Ilstrup, MS,» William
S. Harmsen, MS,® and Audra A, Noel, MD;*  Rochester, Minn

CT Diagnosis of Acute Mesenteric |

Ischemia from Various Causes AJR

Akira Furukawa' OBJECTIVE. Acute mesenteric ischemia can be caused by various conditions such as 4 ~
Shuzo Kanasaki arterlal occlusion, venows occlusion, strangulating chstruction, and hy poperfusion associated ——
Naoaki Kono with nomocclusive vascular disease, and the CT findings viary widely depending oo the cause

Makoto Wakamiya and underlylog pathophysiotogy. The abm of this article Is w review the CT appearances of

Toyohiko Tanaka scule mesemene ischemis (n varsous conditons.

Masashi Takahashi CONCLUSION. Recogniion of characteristic CT appearances and the variations as-

Kiyoshi Murata socinted with cach cause may help in the accurate interpretation of CT in the dingnosis of

mesenseric ischemia, ‘I




Message

Diagnostic Accuracy of
Multidetector CT in Acute
Mesenteric Ischemia: Systematic
Review and Meta-Analysis’
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Imaging

ACR appropriateness criteria® imaging
of mesenteric ischemia

Isabel B. Oliva," Amir H. Davarpanah,' Frank J. Rybicki,? Benoit Desjardins,?
Scott D. Flamm,* Christopher J. Francois,® Marie D. Gerhard-Herman,?
Sanjeeva P. Kalva,” M. Ashraf Mansour.®® Emile R. Mohler 111,>® Matthew P. Schenke Rl RIREL
Clifford Weiss,'® Karin E. Dill"" Imaging
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ORIGINAL ARTICLE

Trauma and

The implementation of a pathway and care bundle for the écute Care
management of acute occlusive arterial mesenteric Eanry

ischemia reduced mortality

Matti Tolonen, MD, PhD, Aurora Lemma, MD, Pirkka Vikatmaa, MD, PhD, Erno Peltola, MD, PhD,
Panu Mentula, MD, PhD, Patrick Bjorkman, MD, PhD
Ari Leppiniemi, MD, PhD, and Ville Salline ! , ki




Clinical Case

Intense abdominal pain + vomiting

e Blood test results

RCP 50.39 mg/dL Lactate 3.07 mmol/L

Hb 9.1 g/dL Creatinine 1.72 mg/dL

WCC 17,300 U/mcL CK 13,800 U/L

Procalcitonine 2.65 ng/mL




Clinical Case

Intense abdominal pain + vomiting

e CTA ordered 10am—=> done 11:30am






2/19/26

\;






PLAN??

(D) The Slido app must be installed on every computer you’re presenting from



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Message

Bals et af World Journa! of Emergency Surgery  (2022) 1754
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REVIEW Open Acces ;: :

Acute mesenteric ischemia: updated
guidelines of the World Society of Emergency
Surgery
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ORIGINAL ARTICLE

The implementation of a pathway and care bundle for the
management of acute occlusive arterial mesenteric Trauma and
chardienelaeed " Acute Care
ischemia reduced mortality Surgery

Matti Tolonen, MD, PhD, Aurora Lemma, MD, Pirkka Vikatmaa, MD, PhD, Erno Peltola, MD, PhD,
Panu Me
Ari Leppiniemi,
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Evolution in the Presentation, Treatment, and Outcomes of
Patients with Acute Mesenteric Ischemia

Elizabeth L. Chou, MD'"", Linda J. Wang, MD, MBA' ", Rachel M. McLellan, BA', Zach M. B b k
Feldman, MD', Christopher A. Latz, MD", Glenn M. LaMuraglia, MD', W. Darrin Clouse,
MD?, Matthew J. Eagleton, MD', Mark F. Conrad, MD, MMSc’

! Division of Vascular and Endovascular Surgery, Massachusetts General Hospital Boston, MA
ZDivision of Vascular and Endovascular Surgery, University of Virginia
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REVIEW Open Acces Sugery

Acute mesenteric ischemia: updated
guidelines of the World Society of Emergency
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Revew Arici Vascular
— Outcome Comparison of

Outcomes of different acute mesenteric © e Ao Endovascular and Open Surgery for
ischemia therapies in the last 20 years: g compouma e the Treatment of Acute Superior
A meta-analysis and systematic review oA Mesenteric Artery Embolism: A

Retrospective Study

Wenrul Li*, Saisal Gao?, Zhiwen Zhang ', Renming 2hu*, Xveming Chen’, 8in Lis* and
Li Hou'"**, Tiehao Wang>*, Jiarong Wang?, Jichun Zhao? " and Hai Feng "
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From the Eastern Vascular Surgery

Comparison of open and endovascular treatment of
acute mesenteric ischemia

Robert J. Beaulieu, MD,* K. Dean Arnaoutakis, MD,* Christopher J. Abularrage, MD, FACS,”
David T. Efron, MD, FACS,® Eric Schneider, PhD,? and James H. Black III, MD, FACS," Baltimore, Md




- Vascular
— Outcome Comparison of

S tn s ovascular and Open Surgery for
eatment of Acute Superior
teric Artery Embolism: A

pective Study

Cac?, Zhiwen Zhang', Renming Zhu’, Xoeming Chen’, 8in Liu ' and

o Ao St Mo’ Uvurslly. Bajrg. e Ay Liokon ity Puoess's Folons. 5oy

acute mesenteric ischemia

Robert J. Beaulieu, MD,* K. Dean Arnaoutakis, MD,* Christopher ]. Abularrage, MD, FACS,”
David T. Efron, MD, FACS,® Eric Schneider, PhD," and James H. Black III, MD, FACS," Baltimore, Md




Clinical Case

Intense abdominal pain + vomiting

e Surgery ordered at 11:41h - Started at 13:37h
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Clinical Case

Start time at 13:37h =2 End 14:50h

Delayed abdominal closure




Clinical Case

Start time at 13:37h =2 End 14:50h

Delayed abdominal closure

Ischemia-reperfusidon Injury
Norepinephrine 40ml/h

Unfractioned Heparin Protocol




Clinical Case

Postoperative evolution next 48h:

Norepineprhine 40 - 10ml/h
Anuric =2 Infusion of Furosemide

Serous exudate in abdomen

RCP 50.39 = 41.75 mg/dL

Hb 9.1 2 9.4 g/dL

WCC 17,300 - 32,270 U/mcL
Lactate 3.07 = 1.51 mmol/L
Creatinine 1.72 - 2.82 mg/dL
CK 13,800 - 6886 U/L

Procalcitonine 2.65 - 9.86ng/dL




Clinical Case

Start time at 13:52h =2 End 14:35h

Abdomnial closure and

time of death at 20:48h

....|IREATMENT AFTER 14H OF
SMA OCCLUSION....
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* Uncomon but highly lethal (50-80%)

* Incidence 0.63 per 100,000 hab/year
* x20 autopsies (12.9x 100,000 hab/year)

Original rasearch

Open accoes

* 1% acute abdomen
0acC BM) Open Incidence and outcomes of acute

* 10% older than 70 y/o mesenteric ischaemia: a systematic
review and meta-analysis

Kadri Tamme © ' Anniks Reintam Blaser O " Kaja-Trin Laisasr © ¢
Medi Mandul,'” daak Kals"’ Alastair Forbes,"” Cigs Kiss,* Stefan Acosta,™
Martin Bjerck" " Joel Starkopl
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ORIGINAL ARTICLE

OPEN

The implementation of a pathway and care bundle for the
management of acute occlusive arterial mesenteric

iIschemia reduced mortality

Matti Tolonen, MD, PhD, Aurora Lemma, MD, Pirkka Vikatmaa, MD, PhD, Erno Peltola, MD, PhD,
Panu Mentula, MD, PhD, Patrick Bjorkman, MD, PhD,
Ari Leppiniemi, MD, PhD, and Ville Sallinen, MD, PhD, Helsinki, Finland
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ORIGINAL ARTICLE

OPEN

T

ne implementation of a pathway and care bundle for the
management of acute occlusive arterial mesenteric
iIschemia reduced mortality

Matti Tolonen, MD, PhD, Aurora Lemma, MD, Pirkka Vikatmaa, MD, PhD, Erno Peltola, MD, PhD,

Panu Mentula, MD, PhD, Patrick Bjorkman, MD, PhD,
Ari Leppiniemi, MD, PhD, and Ville Sallinen, MD, PhD, Helsinki, Finland

* Retrospective. Meilahti Tower Hospital, Helsinki
* 1.7 milion of habitants

* Group analysis 2014-2017 vs. 2018-2020

* N=145
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ORIGINAL ARTICLE

OPEN

TABLE 1. Patient Characteristics and Preoperative Data

AlL n (%) Pregroup, n (%)

Preoperative imaging

No CT 7(5) 7(9)

CT, noncontrast 17(12) 13(17)

CT, venous phase contrast 63 (43) 41 (53)

CT, triple phase 58 (40) 17 (22)

CT, any contrast 121 (83) 58(74)

AMI suspected in CT referral 60 (43) 26 (37)
Diagnostic CT in the referring center 67 (46 30 (38

De ED-OR in study hospital, hours 7(3.5-12.5)

Postgroup, n (%)

0(0)
4(6)
22 (33)
41(61)
63 (94)
34 (51)
37 (55
3(2-11)

Continuous vanables are presented as median (nterquartike range). Boldface indicates statistical significance.
*Mann-Whitney U test.

**Fischer’s exact tost {others, xz).

ASA, American Socicty of Ancsthesiologists; (R P, C-reactive protein; ED, emergency department,
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ORIGINAL ARTICLE
. _____________________________________________________________________________________________ 3

OPEN

TABLE 3. Outcomes

All (n= 145), n (%) Pregroup (n = 78), n (%) Postgroup (n = 67), n (%) P
ICU admission 59 (41) 23 (30) 36 (54) 0.003
IC U-free days* 22 (0-28) 10 (0-28) 23 (16-28) 0.018**
Hospital-free days* 12 (0-22) 0(0-22) 13 (0-23) 0.039**

41 (53) 21 (31)
17/33 (52) 7/21 (33)
23/45 (51 10/46 (22
Mortality, 30 d, diagnostic CT in the study center (n = 78) 35 (45) 28/48 (58) 7/30 (23) 0.002
Mortality, 30 d, diagnostic CT in the referring center (n = 67) 22 (33) 12/30 (40) 10137 (27) 0.261
Mortality, 30 d, patients who had laparotomy (n = 125) 57 (46) 40/71 (56) 17/54 (31) 0.006

Continuous vanables are presented as median { nterguartike range). Boldface indicates statistical significance.
*Days alive and out of ICU/hospital within 28 postoperative days.
**Mann-Whitney U'test
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ORIGINAL ARTICLE

OPEN

The implementation of a pathway and care bundle
management of acute occlusive arterial mese

iIschemia reduced mortality

Matti Tolonen, MD, PhD, Aurora Lemma, MD, Pirkka Vikatmaa, MD, PhD, Ermo S->2
Panu Mentula, MD, PhD, Patrick Bjérkman, MD, PhD, ="
Ari Leppiiniemi, MD, PhD, and Ville Sallinen, MD, PhD, Helsinki, Finl
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OPEN

The implementation of a pathway and care bundl
management of acutg < :
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Matti Tolonen, MD, PhD, Aurora Lemma,
Panu Mentula, MD,
Ari Leppiniemi, MD, PhD, an
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Hospital del Mar, el primero en
implantar un codigo para la
atencion de la isquemia
mesentérica en urgencias [r—

Este protocolo, similar al que ya se aplica en ictus e infarto de corazdn,
tiene como objetivo reducir el tiempo de diagnodstico para iniciar el
tratamiento de forma precoz y reducir asi la mortalidad

AEquipo responsable del proyecto: las doctoras Alina Velescu, Leyre Lorente, Ana M* Gonzélez y Laura
Calsina 1o ool dol Mo




-\ Hospital del Mar
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#\. Hospital del Mar

I" Barcelona

GENERAL SURGERY+ VASCULAR SURGERY

RADIOLOGY + INTERVENTIONAL RADIOLOGY+ ICU

EMERGENCY + GASTROENTEROLOGY + NEPHROLOGYST

COORDINATION STROKE CODE

NURSING LEADS: ICU + EMERGENCY DEPARTMENT + INTERVENTIONAL RADIOLOGY

NURSING LEADS: WARD, OPERATING THEATRE
PATIENT TRANSPORT SUPERVISOR

SURGICAL BLOCK DIRECTORS + MEDICAL DIRECTORATE




-1\ Hospital del Mar
NI Barcelona

H. Mar Protocol

Sospita d’'isquemia mesenterica aguda EVA > 8 +/- patologia
vascular concomitant

Activacio
CodiAM! [ b

Confirmacioé IMA

AngiolC abdominal inmediat

Altre diagnostic




-1\ Hospital del Mar

"\ Barcelona

H. Mar Protocol

; @ [ + Coordinacio Q ] Embolia Revascularitzacio + DCS
Confirmacio IMA
Indicacio per |
laparotomia d'inici ‘

—-m—v Revascularitzacio + DCS

Valoracio

|

|

conjunta del E
cas Cirurgia :
Generaly !
|

|

|

|

Vascular

Es pot demorar la
laparotomia

+ UCI/REA

Disposem de
Servei de

Angiorradiologia? Embolia Embolectomia endovascular
ngiorradiologia?

: Trombosi Stent endovascular

[ + UCI/REA ]




PROTOCOL AuditFirstYear-AMI Code H.Mar

Grup de treball IMA H.Mar

Desembre 2025. Versio: V1.1

Serveis implicats en el Codi AMI

-1\ Hospital del Mar
N\ Barcelona

DOCUMENT D’AVALUACIO INTERNA DEL PRIMER
ANY D’IMPLEMENTACIO DEL CODI AMI

Document destinat a: Direccio Médica, Comité de Qualitat i Seguretat del Pacient,




PROTOCOL AuditFirstYear-AMI Code H.Mar

* 35 code activation

* Time activation — diagnostic: from 6 to 35 minutes (median 17min)
* Time diagnostic — treatment: from 58 to 137 minutes

* No need of bowel resection in Occlusive AMI

* Mortality 33%

2/19/26 Sample Footer Text
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PROTOCOL AuditFirstYear-AMI Code H.Mar

* 35 code activation

* Time activation — diagnostic: from 6 to 35 minutes (median 17min)
* Time diagnostic — treatment: from 58 to 900 minutes (344 min)

* No need of bowel resection in Occlusive AMI with code activation
* Mortality 25% (17% in the code activation)

2/19/26 Sample Footer Text
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PROTOCOL AuditFirstYear-AMI Code H.Mar

35 code
Time ac
Time dis
No neec
Mortalit)

Abordatge

o Laparotomies: 7 casos (els inclosos al codi AMI no varen requerir reseccio
intestinal)

o Tractament sense cirurgia: 2 casos

Tractament de la etiologia

e Viaendovascular: | aspiracio d’émbol 1 3 col-locacions de stent

o Via quirtrgica: | embolectomia, | bypass, | ROMS 1 | trombectomia

Aquestes dades confirmen que, gracies al codi, la proporcio de pacients que arriben a
temps per optar a revascularitzacio ha augmentat de manera clara, péro encara ens

queda feina en escurcar la segona fase entre diagnostic 1 la revascularitzacio.




PROTOCOL AuditFirstYear-AMI Code H.Mar

* Colateral benefits of the Code: early identification of other Surgical
Pathologies that requieres a Surgeon urgently

2/19/26 Sample Footer Text
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P RO I o O Diagnostics de les activacions realitzades

e Colateral ber
Pathologies t

2/19/26

Les activacions han permeés diagnosticar precogment patologies greus, no nomeés

relacionades amb I'isquéemia:

» 7 isquémies mesentériques agudes oclusives

e 4 colitis isquémiques

« 3NOMI

e 2 angors intestinals

e | isquémia mesentérica venosa

» 4 hemorragies actives (retroperitoneu 1 muscul recte abdomen)
» 4 oclusions intestinals amb intesti isquémic

o 2 perforacions de viscera buida

» 2 pancreatitis greus

» 2 colecistitis greus

* | edema de reperfusio post-stent a I’AMS

» 3 casos sense diagnostic quirtrgic (dolor post-cateterisme cardiac, colic nefritic,

un cas sense diagnostic definitiu. Tots EVA 9-10)

Amb aquesta informacio es confirma que el codi beneficia també altres patologies greus,

ja que el flux diagnostic 1 en consequéncia tractament precog.

o)
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Acute Mesenteric Ischemia:
take work and mind mes saf

NIRRT

* FIRST OBJECTIVE: EARLY DIAGNOSTIC -> AMI CODE
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* FIRST OBJECTIVE: EARLY DIAGNOSTIC -> AMI CODE

* SECOND OBJECTIVE: SMA REVASCULARISATION




Acute Mesenteric Ischemia:
take work and mind mes saf
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* FIRST OBJECTIVE: EARLY DIAGNOSTIC -> AMI CODE

* SECOND OBJECTIVE: SMA REVASCULARISATION

* THIRD OBJECTIVE: BOWEL VIABILITY




Acute Mesenteric Ischemia:
take work and mind message

WAl INE?

* FIRST OBJECTIVE: EARLY DIAGNOSTIC -> AMI CODE
* SECOND OBJECTIVE: SMA REVASCULARISATION

-

* THIRD OBJECTIVE: BOWEL VIABILITY
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