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Introduction

Acute Mesenteric ischemia (AMI) is a severe and commonly 
underreported disease that has an annual incidence of 0.09-
0.2% per patient year [1]. However some studies have shown an 
increased incidence of AMI after performing an exhaustive analysis 
of 402 autopsies and surgeries (1970-1982 Malmo, Sweden) [2]. 
All mesenteric ischemia (MI) has and incidence of 12.9 cases of 
MI/10000 inhabitants/year, 67% thromboembolic SMA occlusion, 
16% mesenteric venous thrombosis (MVT), 15% non-occlusive 
mesenteric ischemia (NOMI) and 2% have indeterminate cause [3]. 
We present a patient with SMA treated satisfactorily with a new 
thromboaspiration system.

Case Presentation
We present an 89-year-old male patient who was admitted to 

the emergency room with severe abdominal pain associated with 
diarrhea. Upon admission the ECG showed an atrial fibrillation 
and high lactate levels associated with leukocytosis (Figures 1A 
& 1B).  An abdominal computerized tomography angiography 
(CTA) (Figure 2A) revealed a complete occlusion of the superior 
mesenteric artery (SMA) with a hypodense image that suggested 
an intravascular thrombus; however, there were no pathological 
findings in the small or large Bowel. The interventional radiologist 
team was called to perform a diagnostic angiography and 
thrombolysis.

Figure 1:
 a. Sagittal view CT angiography, white arrow shows 
complete occlusion of the superior mesenteric artery 
(SMA) with a hypodense image suggesting thrombus. 
b. Diagnostic angiography shows a thrombosis of the 
SMA.

The angiography revealed a complete occlusion of the SMA 
near the origin, a 6 Fr guide catheter (55 cm length, Flexor Ansel 
Guiding sheath Cook Medical Bloomington USA) was introduced 
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into the SMA and the Indigo CAT5 aspirator tubing and separator 
(PENUMBRA Indigo system, Alameda California USA) was used for 
thromboaspiration, and also catheter directed thrombolysis (CDT) 
with 500,000.00 UI of urokinase was administered. After 10-15 
minutes a complete extraction of the thrombus was performed 
with some residual occlusion in jejunal and ileal arteries as a 
result of distal embolization of small thrombi (Figure 2B). A 5 Fr 
multiperforated catheter (100 cm length and 10 cm infusion length; 
Cragg-Mcnamara Cath ev3 Ltd. Paris France) was introduced all 
the way until the ileocolic artery and thrombolysis perfusion was 
initiated with 50,000.00 UI/ of urokinase every hour in a total of 24 
hours (Figure 2C). 

Figure 2: 
a. CAT5 and SEP5 indigo system by Penumbra. 
b. Final result after thromboaspiration with CAT5 
Indigo System, black arrows shows residual and distal 
thrombosis of yeyunal and ileal artery branches. 
c. Multiperforated infusion catheter for Urokinase 
(UK) perfusion (50,000.00 UI UK/Hr.) 
d. Angiography control after 24 hrs of UK perfusion, 
notice the metallic surgical stapling as a result of 
laparoscopic procedure done by the surgical to discard 
intestinal complications.

The surgery team did an exploratory laparoscopy after the 
procedure to determine the viability of the intestines, which showed 
no pathological findings. After 24 hrs a control SMA angiography 
was performed with a complete revascularization (Figure 2D), and 
without any residual thrombi in jejunal or ileal artery branches. The 
surgery team carried out a second look laparoscopy, to discard any 
abdominal complications. The cardiology department suggested 
acenocumarol treatment as anticoagulant therapy for the cardiac 
arrhythmia, and the patient was discharged after 5 days after 
admission. 

Discussion
The time elapsed from the onset of symptoms to the diagnosis 

of AMI is substantial, although clinical symptoms may be imprecise 

especially in elderly patients [4]. Currently the early diagnosis of 
AMI is possible thanks to the multiple phases CT-angiography that 
presents high sensibility and specificity. CTA can establish the 
diagnosis of AMI but also rule out other pathologies with similar 
symptoms [1]. Some authors conclude that the signs, symptoms 
and laboratory tests are insufficient for the diagnosis of AMI 
and the CTA has a better diagnostic accuracy [4]. In our patient 
the clinical presentation had the typical abdominal pain, high 
lactic and D-dimer levels. However, CTA was able to diagnose the 
thromboembolic event with a rapid response and great precision. 
The mortality due to acute mesenteric ischemia has not changed in 
the last years despite the improvement of the treatments especially 
endovascular procedures.  The overall rate of AMI mortality is 
very high, with a 38% of early mortality [4] of the total number of 
patients diagnosed.

The study performed by Eslami et al. included a total of 
42,154 patients (U.S. study 2003-2011), in which they compared 
open surgery group (OSG) versus endovascular group (EVG); 
the study reported significantly higher mortality rates and small 
bowel resections for the OSG (21,9% versus 15,3% and 14,9% 
versus 9%, respectively) [5].  Currently, a hybrid treatment (open 
and endovascular surgery) is the treatment of choice in patients 
with AMI. Having ruled out peritonitis requiring laparotomy, 
revascularization of the mesenteric artery in open or endovascular 
surgery is recommended prior to surgery of the intestines [5]. 
Some studies have performed an endovascular revascularization of 
a thrombosed SMA using a 6 Fr catheter with aspiration followed 
or not by local fibrinolysis through a multiperforated catheter [6,7]. 

In our case we used the Indigo CAT5 Fr thrombectomy 
system with SEP5 (Indigo System, by PENUMBRA) that combines 
thrombus fragmentation and aspiration with very satisfactory 
immediate result. In our knowledge it is the first published case of 
recanalization of AMI occluded by thrombosis. If there are any doubts 
regarding the intestinal integrity or any other abdominal organs, 
laparotomy o laparoscopic surgery must be performed.  During 
the procedure, intestinal colour changes and transit disturbances 
have to be monitored, in order to know if a surgical intervention is 
needed.  In our patient, laparoscopic surgery was performed, which 
showed no intestinal damage. The use of thrombectomy systems 
(fragmentation and aspiration) connected to a suction pump may 
improve the use of single catheters [8] (not specifically designed 
for this purpose). Although some authors have used endovascular 
aspiration catheters to treat AMI [7]. In our knowledge it is the first 
reported case that describes the uses of an Indigo type catheter 
connected to vacuum for this use. The Indigo system is a simple 
but effective device for thromboaspiration, as well as a CDT. The 
only inconvenient is the price compared with other conventional 
catheters. It is necessary to acquire more experience and to carry 
out comparative studies to establish efficiency and cost analysis 
between devices.

Ethical Approval
All procedures performed in studies involving human 

participants were in accordance with the ethical standards of the 

http://dx.doi.org/10.26717/BJSTR.2019.13.002451


Biomedical Journal of Scientific & Technical Research Volume 13- Issue 5: 2019

Cite this article: De Gregorio MA, Guirola JA, Mayoral, Sierre S. Indigo (Cat5 & Sep5) System Mechanical Thrombectomy For Acute Mesen-
teric Ischemia: An Innovative Approach for Treatment of a Severe but Not So Infrequent Disease. Biomed J Sci & Tech Res 13(5)-2019. BJSTR. 
MS.ID.002451. DOI: 10.26717/ BJSTR.2019.13.002451.

3/3

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2019.13.002451

MA de Gregorio. Biomed J Sci & Tech Res

institutional and/or national research committee and with the 
1964 Helsinki declaration and its later amendments or comparable 
ethical standards.

Informed Consent
Informed consent was obtained from all individual participants 

included in the study.
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