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Acute mesenteric ischemia (AMI) is caused by sudden obliteration of
the blood supply to the intestine, ultimately leading to intestinal
necrosis, and death if left untreated . AMI may be occlusive or non-
occlusive (NOMI), with the incidence rate of mesenteric ischemia
secondary to superior mesenteric artery occlusion being 8.6/100
000/year. Embolism is a cause of SMA occlusion in 70% of cases and
thrombosis in 30% of cases.” The annual incidence of mesenteric
ischemia is approximately 5.5% per 100,000 individuals. The
incidence due to non-occlusive mesenteric ischemia is 2/100,000
persons and 1.8/100,000 per person due to mesenteric venous
thrombosis. The overall incidence of patients diagnosed as mesenteric
ischemia, of all acute admissions to emergency departments is about
0.09-0.2% “*%. Lastly, it is essential to have a focused
multidisciplinary approach based on early diagnosis and
individualized treatment.

In earlier days, open surgery was considered as the option for the
treatment of AMI, but recently with the advancement in endovascular
therapy, the treatment modalities have changed and have been shown
to reduce the rates of mortality and bowel resection as compared to the
open approach. ™

In addition, with the improvement in post-operative care, the outcomes
have become better for patients with short bowel syndrome. “'” There
are four types of AMI, acute mesenteric arterial embolism, acute
mesenteric arterial thrombosis, non-occlusive mesenteric ischemia,
and mesenteric venous thrombosis.

Acute Mesenteric Arterial Embolism:

Mesenteric emboli can originate from the left ventricle, left atrium, or
cardiac valves. Occasionally, an embolus can get dislodged from an
atherosclerotic plaque. SMA is commonly affected because of the
large take-off angle and a large diameter from the aorta. In majority of
the cases emboli lodge 3-10cm distal to the origin of SMA, thus
sparing the proximal jejunum and colon. "

Acute Mesenteric Arterial Thrombosis

A pre-existing chronic atherosclerotic disease usually forms a
thrombus in the SMA which may lead to stenosis. Patients with chronic
mesenteric ischemia, present with weight loss, food fear and post-
prandial pain. The underlying plaques in the SMA progress eventually
to critical stenosis that results into collateral beds. The causes of SMA
thrombosis include vasculitis, mesenteric dissection, mycotic

a2
aneurysm.

Acute Non-occlusive Messenteric Ischemia

SMA vasoconstriction associated with low splanchnic blood flow
leads to acute non-occlusive mesenteric ischemia. " Involvement of
ileocecal artery usually affects the proximal part of the colon. The
condition worsens with hypovolemia and the use of vasoconstrictive
agents.

Mesenteric Venous Thrombosis
Accounts for less than 10% of the cases of mesenteric infarction. An

inflammatory process around the SMV due to causes such as acute
pancreatitis or an inflammatory bowel disease may lead to thrombosis.
Other causes include surgical trauma such bariatric surgeries,
splenectomy can lead to SMV thrombosis. Hypercoagulable
conditions like Factor V Leiden, deficiency of Protein C& S,
Antithrombin deficiency, and antiphospholipid syndrome also cause
SMYV thrombosis.

Recent studies suggest that TPA (tissue plasminogen activator)
fibrinolysis shutdown, is a significant risk factor for hyper
coagulability. "

The incidence of AMI increases exponentially with age. ” Covid 19
shows association with the causation of AMI probably due to large
vessel thrombo-embolic events as well as to small vessel thrombosis.
This leads to hypercoagulability and fibrinolysis shutdown. " Severe
covid 19 infections and AMI have a poor prognosis, delay in diagnosis
and intervention. "* """ In Covid 19 patients presenting with nausea,
vomiting, diarrhea, abdominal pain and abdominal distension, AMI
should be suspected because of hypercoagulability and hypoperfusion
in these cases.

This case paper discusses about the clinical presentation and outcome
of'the patients presenting with abdominal complaints and diagnosed as
mesenteric ischemia. The diagnosis of acute mesenteric ischemia
remains difficult due to nonspecific symptoms of this condition. Early
diagnosis is therefore important to decrease the rate of morbidity and
mortality and for successful management.

Case Presentation 1 :-

A 36 years old gentleman came to our casualty with complaints of
severe abdominal pain with distension since 4 days, 5-6 episodes of
coffee coloured vomiting since 4 days and recent onset constipation,
Patient was a chronic smoker and alcoholic, consuming around 12-15
cigarettes per day for around 10 years. He also gave a history of right
lower limb DVT 5 years back for which he was started on
anticoagulants but stopped his medication midway without consulting
a doctor. On arrival, patient was tachycardiac and normotensive with
per abdominal findings being a tense, gaurded abdomen, with absent
bowel sounds. Per rectal examination was normal. Patient was initially
resuscitated and was planned for CECT of the abdomen which showed
filling defect in the superior mesenteric vein extending into the portal
vein, prior to bifurcation small bowel walls appear thickened and
edematous and shows mild enhancement findings suggestive of
mesenteric ischemia secondary to venous thrombosis. The patient was
immediately given a bolus of unfractionated low molecular weight
heparin.

The decision to explore the patient surgically by a laparotomy was
taken and intraoperatively around 1500ml of serous reactionary fluid
was drained after opening abdomen, Multiple adhesion with
gangrenous changes were seen in the jejunal loops. Around 100 cm of
bowel was gangrenous and a resection was attempted 50cm distal to DJ
flexure up to the distal ileum leaving behind 20 cm of distal ileum
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which appeared healthy. After resection a jejunostomy and an
ileostomy was done and the abdomen was closed. Patient tolerated the
procedure well and was kept in intensive care unit for observation.

Patients clinical condition deteriorated on the second postoperative
day and was tachycardiac with hypotension. The stoma was non-
functional and had dusky gangrenous changes. Patient was planned for
are-exploration under high risk and on exploring, 40cm of jejunal loop
was found to be gangrenous. Resection of gangrenous segment was
done with around 10cm of a jejunal loop left behind from DJ flexure
and was brought out as a stoma. The patient tolerated the procedure
well and was shifted to the intensive care unit postoperatively.
Heparinization of the patient was continued. There was an
improvement in patient's clinical condition and the stomas were
functional. The patient was started on total parenteral nutrition on day
two to supplement nutrition and was discharged on the postoperative
day 8 on apixaban.

Gangrenous Jejunal Loops On Reexploration

SEUNOSTOMY AT 15
CMDISTAL TO THE
DUDENQIEILNAL
FLEXURE

MECSTOMY AT 25CM
PROMIMAL TO
WEOCECAL FUNCTION

CRANIDCALIDAL VIEW AFTER SECOND EXPLORATORY
LAPAROTOMY

Case Presentation 2 :

A 28 years old, young gentleman was brought to the MGM hospital
casualty on 9" of June, 2022 with the complaints of constipation since 5
days, severe pain in abdomen and vomiting since 1day. Patient was a
chronic smoker, consuming 10 cigarettes per day for 10 years and also
an alcoholic, consuming alcohol from the past 10years. Surgical
history of the patient revealed an appendicectomy done 5 years back.
On arrival, patient was tachycardiac with hypotension. On per
abdominal examination:- abdomen was distended, generalised
tenderness with guarding was present ,bowel sounds were absent. Per
rectal examination had ballooning present with no blood stains on
glove or palpable mass. Patient was initially resuscitated in the
casualty. X-ray abdomen in a standing position was done which was
suggestive of multiple air-fluid levels, USG of the abdomen was
suggestive of intestinal obstruction with moderate free fluid in the
abdomen. CECT abdomen was suggestive of acute small bowel
obstruction involving the distal jejunum and the ileal loops, thrombus
in the SMA distally at the level of the isthmus of the horseshoe kidney,
and gross ascites. The patient was taken up for emergency exploratory

laparotomy. Intra-operatively, around 800ml of haemorrhagic fluid
was drained, the bowel was inspected and there were multiple
adhesions with dusky pre-gangrenous changes distal to the DJ flexure
up to the IC junction with 10cm of a gangrenous segment of the
jejunum which was around 30cm distal to the DJ flexure. A stricture
was present around 10cm from the IC junction. Pre- gangrenous
changes were present throughout the bowel from the DJ flexure to the
IC junction. Initially, warm saline mops were kept over the intestinal
loops and high-flow oxygen was given to the patient. The viability of
the bowel was restored except for the gangrenous segment which was
resected and jejunostomy was done. The patient was then shifted to
ICU on ionotropic supports in an intubated state and started on higher
antibiotics. Overnight the patient could not maintain the blood
pressure and so the ionotropic supports were increased to the
maximum dosage. The patient collapsed the next day and could not be
revived.

Gangrenous jejunal loop with pre-gangrenous changes of the
bowel

Case Presentation 3 :

A 38 years old gentleman came to the MGM Hospital casualty with a
complaint of severe lower abdominal pain lasting since one day,
constipation since one day and multiple episodes of vomiting since one
day. Patient had a past history of femur fracture of both the lower limbs
following which he developed deep vein thrombosis for which he was
started on anticoagulants, but stopped taking the prescribed medicines
without any consultation. On arrival the patient was tachycardiac and
hypotensive. Per abdominal examination revealed generalized
tenderness with absent bowel sounds. Initial resuscitation was done in
the casualty and the patient was taken up for CECT of the abdomen
after stabilization which was suggestive of a filling defect in the
superior mesenteric vein and a thickened, oedematous small bowel.
Anticoagulation therapy with heparin was started.

Patient was shifted to the operation theatre for exploration. Intra-
operatively, a 15cm gangrenous segment of ileum, 40cm proximal to
the IC junction was seen for which resection of the segment with
ileostomy was done. Patient tolerated the operation well and was
discharged with the stoma on anticoagulants.

Gangrenous Segment Of The Ileum

Case Presentation 4:

A 56 years old gentleman presented to the casualty with a complaint of
pain in the abdomen, obstipation, persistent vomiting and bleeding per
rectum while passing stools since 2 days. On examination, patient was
tachycardiac and hypotensive. Abdominal examination revealed a
generalised tense and a gaurded abdomen. On per rectal examination,

I International Journal of Scientific Research |—| 7 |



Volume - 11 | Issue - 12 | December - 2022

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

there was blood stain on gloves with soft stools, no ballooning, anal
fissure, hemorrhoids. Patient was resuscitated and a CECT abdomen
was done which was suggestive of filling defect in branches of superior
mesenteric artery with thinning of the small bowel wall and mesenteric
stranding. Injection heparin 5000U bolus was given to the patient. The
patient and relatives were counseled about the guarded prognosis and
the patient was taken up for an emergency laparotomy with the intra-
operative findings being a gangrenous jejunal segment of
approximately 15cm which was 20cm distal to the DJ flexure. A
jejunostomy was done and the patient was shifted to the ICU post-
operatively. The patient went into septic shock and later collapsed.

Gangrenous jejunal segment of the small bowel

Case Presentation 5 :-

A 67 years old gentleman was brought to the casualty with complaints
of severe abdominal pain and coffee colored vomiting since 2days.
Patient was a chronic smoker and had a past history of myocardial
infarction 10years back. The patient was also a known case of diabetes
mellitus and hypertension. The patient was uncompliant as he did not
take the prescribed medication. On arrival, patient was tachycardiac
and hypotensive. Per abdominal examination showed generalized
tenderness and guarding with a silent abdomen. Per rectal examination
was normal. CECT of the abdomen was suggestive of filling defects in
the mesenteric artery, absence of wall enhancement, and mesenteric
stranding. Heparinization was initiated with a bolus injection of
heparin in the casualty pre-operatively. The patient was taken up for an
exploratory laparotomy with intraoperative findings being
approximately 300ml of serous fluid drained and a gangrenous
segment involving the distal jejunum and ileum, approximately 30cm
distal to the DJ flexure and 10cm proximal to the IC junction for which
resection was done and a proximal jejunostomy with ileostomy was
created. The patient was shifted to the ICU post-operatively. The
clinical condition of the patient deteriorated on the second
postoperative day when he became tachycardiac and hypotensive. The
stoma was non-functional and had to be started on ionotropic supports.
The patient collapsed on the same night and could not be revived.

Gangrenous segment of the ileum

DISCUSSION

Acute mesenteric ischemia is a life-threatening surgical emergency.
Early diagnosis and intervention is therefore needed to adequately
restore mesenteric blood flow and to prevent bowel necrosis and
patient death. Improvements in the imaging technologies in the recent
years has led to timely and accurate diagnosis of acute mesenteric
ischemia. The prevalence of acute mesenteric ischemia among the
patients with acute abdomen may vary from 17.7% in emergency
laparotomy and 31% in laparotomy for elderly non-trauma patients.

Mesenteric arterialembolism is the most common cause of mesenteric

ischemia with thrombosis being the second most common cause which
historically accounts for 20-35% and recently increased to 40%. “”
NOMI accounts for 25% of cases.””

Patients with mesenteric arterial thrombosis, often present with history
of progressive weight loss, postprandial pain. Patients with NOMI
have pain which is generally more diffuse and episodic, associated
with poor cardiac performance. Patients with Mesenteric venous
thrombosis present with nausea, vomiting, diarrhoea, abdominal
cramps and gastro-intestinal bleeding occurs in 10% cases. *” About
50% of the patients presenting with embolic Acute mesenteric
ischemia have atrial fibrillation and about one-third of the patients
present with a prior history of arterial embolus with pre-existing
peripheral vascular diseases. *”

Plain x-ray is not recommended in evaluating patients with intestinal
ischemia. (Strong recommendation based on moderate-quality
evidence 1-b). There are no specific laboratory parameters that
accurately help us in the diagnosis of acute mesenteric ischemia.
Although D-DIMER, elevated lactates, leucocytosis may be present.
(Weak recommendation based on moderate quality evidence 2-b)

The second most abnormal finding that is commonly encountered is
metabolic acidosis and elevated lactates, occurring in 88% of the
cases.”” Lactic acidosis may be due to dehydration and decreased oral
intake. Elevated serum lactate levels of more than 2mmol/L is
associated with irreversible intestinal ischemia, hazard ratio of 4:1.%”
Patients presenting with lactic acidosis in combination with abdominal
pain who may not be otherwise appearing clinically ill should be
considered for early CT angiography, which is the best modality for
diagnosing intestinal ischemia.

Early assessment of d-dimer is recommended as it has been reported to
be an independent risk factor for intestinal ischemia *” which reflects
the ongoing hypercoagulability and fibrinolysis. Roughly around half
of patients diagnosed with acute mesenteric ischemia also have high
amylase levels,”” which misleads with the diagnosis and can be
confused with acute pancreatitis. Other biomarkers used in the
diagnosis of Acute mesenteric ischemia include intestinal fatty acid
binding protein, serum alpha glutathione s- transferase, and cobalt
albumin binding assay. ***”

CT angiography should be done without delay in patients suspicious of
Acute Mesenteric Ischemia (strong recommendation based on high
quality evidence 1-4). Multi-detector CT Angiography has now
replaced formal angiography as a diagnostic study of choice. In
advanced Acute Mesenteric Ischemia the CT findings that reflect to
irreversible ischemia are - intestinal dilatation and thickness, reduction
or absence of visceral enhancement, pneumatosis intestinalis and
portal venous gas and free intra-peritoneal air. *”

Oral contrast is not indicated and is even harmful in patients with acute
mesenteric ischemia. CT Angiography should be performed despite of
an acute kidney injury. ©" In mesenteric venous thrombosis, the most
common positive radiological findings and venous phase CT
Angiography is thrombus in the SMV which is described as “target

H (32)
sign”.

Occlusive embolic and thrombotic forms can be differentiated from
non- occlusive forms with the help of Diagnostic angiography. In
patients with suspected Acute mesenteric ischemia MR angiography is
an established technique for evaluation of mesenteric arterial and
venous vasculature. It has been widely accepted for chronic mesenteric
ischemia cases and for functional assessment of bowel insufficiency as
aresult of superior mesenteric artery pathology. “” But its use is limited
in emergency setting.

Clinical examination and routine laboratory investigations have a
limited value in reaching to the diagnosis of Non occlusive mesenteric
ischemia. After the diagnosis of Acute Mesenteric Ischemia is made,
fluid resuscitation with crystalloid and blood products is essential for
the management. Preoperative resuscitation is important to prevent
cardiovascular collapse on anaesthetic induction. A proper
haemodynamic monitoring should be implemented. “” A proper
assessment of the acid-base status is important, especially in the
patients with metabolic acidosis and hyperkalaemia resulting from an
underlying bowel infarction and reperfusion. ®” The goal of the therapy
is to check the physiologic levels of oxygen delivery with monitoring
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of'the lactate levels which indicates the perfusion improvement. Broad
spectrum antibiotics should be immediately administered since
intestinal ischemia leads to an early loss of mucosal barrier which
facilitates bacterial translocation and increases the risk of septic
complications. *

Emergency laparoscopy or a laparotomy should be done in patients
who present with an overt peritonitis which helps in re-establishing the
blood supply of the ischemic bowel, resection of the non-viable
regions and preservation of the viable segments of the bowel.
Laparoscopy is feasible as a bedside procedure in the ICU, avoiding
the delay for awaiting operating room availability and preventing
adverse events during transfer of patients to the operation theatre. “’*”

A multidisciplinary approach to Acute mesenteric ischemia involves
the revascularisation of the ischemic bowel which can be achieved by
embolectomy and angioplasty, which have been proved to be the
definitive treatment for SMA emboli. Whereas thrombosis arising
from the aorta into the SMA will require a bypass procedure which
could be an antegrade approach from the supra-celiac aorta or a
retrograde approach from the infrarenal aorta or common iliac arteries.
Single vessel revascularisation is usually sufficient in acute setting.
Endovascular revascularization procedures are the primary option in
cases for arterial occlusion when sufficient expertise is available.””

InNOMI and MVT, full dose anticoagulation therapy should be started
in all patients prior to the operation. LMWH bridged to vitamin k
antagonists is the preferred method of anticoagulation in conservative
management and even in postoperative management of patients with
venous thrombosis. Anticoagulants are usually given for 6 months but
most of the patients with hypercoagulability should be given lifelong.
“ The use of systemic intravenous tissue plasminogen activator has
been successfully reported “”. Thrombolysis via the SMA is ineffective
and associated with high risk of bleeding. “” The role of open surgical
thrombectomy in modern practice is uncertain. “”

Intraoperative bowel assessment is done to check for the viability of
the bowel. If the bowel appears dusky or threatened, temporary closure
is done with negative pressure wound therapy device or temporary
dressing for a second-look surgery. A clear documentation of bowel
length is crucial in every operation. Doppler ultrasonography is a safe,
non-invasive technique to measure the blood flow. *’ Flowmetry with
fluorescein dye is currently the accepted standard of clinical care for
intraoperative assessment of bowel viability. ****

A hybrid approach by the retrograde open mesenteric stenting
(ROMS) which includes laparotomy and retrograde endovascular
revascularization of the superior mesenteric artery is an emerging
technique for treatment of AMI with an advantage being shorter

operative time and also may avoid the need for a second-look surgery.
@7

Damage control surgery with temporary abdominal closure is an
important adjuvant for patients who require intestinal resection
allowing the reassessment of bowel viability and in situations of severe
abdominal sepsis. (Strong recommendation based on low-quality
evidence 1-b) DCS is a surgical modality of choice in critically ill
patients for physiological and technical reasons. Advanced age is not a
contraindication for DCS as good outcomes have been observed. “”

Most often re-exploration should be done within 24-48 hours and
decisions regarding anastomosis, stoma, or additional resection can be
made with plans for sequential abdominal closure. Patients with short
bowel syndrome following extensive bowel resection should have
restoration of digestive continuity in association with hormonal
therapy to optimize absorptive function and achieve nutritional
autonomy. (Weak recommendation low-quality evidence 1-c)

In patients following endovascular stent placement clopidogrel should
be given for six months and acetyl-salicylic acid as lifelong
maintenance. Patients undergoing revascularisation should undergo
surveillance imaging obtained via CTA or duplex USG within 6
months with frequent follow-ups to enable early intervention for
recurrent diseases. “” Current studies of vascular surgery recommend
duplex USG at 1%, 6", and 12" month after intervention and then
annually. “”

CONCLUSION

Acute Mesenteric Ischemia is a serious surgical emergency. Under
higher index of suspicion for diagnosis, is based on the combination of
history of a sudden onset abdominal pain, acidosis and organ failure.
Such clinical scenarios should prompt for CT Angiography in order to
establish diagnosis.

A rapid resuscitation is essential after careful assessment of the CT
Angiography. Based on CT Angiography, patient should be explored to
check for the bowel viability and for establishment of a vascular flow
and resection of a non-viable bowel. A focus should be made more on
revascularisation. Recent developments with improvement of early
diagnosis have allowed endovascular techniques to be implemented
but requires expertise to carry it out. Evidence suggests that the
treatment of AMI in dedicated centres using a multidisciplinary
approach improves the outcomes.

Abbreviations :

1) AMI-ACUTE MESENTERIC ISCHEMIA

2) NOMI-NON-OCCLUSIVE MESENTERIC ISCHEMIA

3) MVT-MESENTERIC VENOUS THROMBOSIS

4) SMA-SUPERIOR MESENTERIC ARTERY

5) SMV-SUPERIOR MESENTERIC VEIN

6) TPA-TISSUEPLASMINOGENACTIVATOR

7) CECT - CONTRAST-ENHANCED COMPUTED
TOMOGRAPHY

8) DlJflexure - DUODENO-JEJUNALFLEXURE

9) USG-ULTRASONOGRAPHY

10) ICJUNCTION —ILEO-CAECALJUNCTION

11) CTA—COMPUTED TOMOGRAPHY ANGIOGRAPHY

12) MRA -MAGNETIC RESONANCE ANGIOGRAPHY

13) LMWH-LOW MOLECULAR WEIGHT HEPARIN

14) DCS-DAMAGE CONTROL SURGERY

REFERENCES
1. Patel A, Kaleya RN, Sammartano RJ. Pathophysiology of mesenteric ischemia. Surg
ClinNorthAm. 1992;72:31-41.

2. Acosta S, Ogren M, Sternby NH, Bergqvist D, Bjérck M (2004). "Incidence of acute
thrombo-embolic occlusion of the superior mesenteric artery--a population-based
study". Eur J Vasc Endovasc Surg. 27 (2): 145-50. doi:10.1016/j.ejvs.2003.11.003.
PMID 14718895.

3. Acosta S, Bjorck M. Acute thrombo-embolic occlusion of the superior mesenteric
artery: a prospective study in a well-defned population. Eur J Vasc Endovasc Surg.
2003;26:179-83.

4. DuranM, Pohl E, Grabitz K, Schelzig H, Sagban TA, Simon F. The impor- tance of open
emergency surgery in the treatment of acute mesenteric ischemia. World J Emerg Surg.
2015;26(10):45.

5. Stoney RJ, Cunningham CG. Acute mesenteric ischemia. Surgery. 1993;114:489-90.

6. Naazar AA, Omair A, Chu SH, Keane KG, Weber DG. A shifting trend towards
endovascular intervention in the treatment of acute mesenteric ischemia. Cureus.
2021;13(10):e18544. https://doi.org/10.7759/cureus.18544.

7. Acosta-Mérida MA, Marchena-Gomez J, Saavedra-Santana P, SilvestreRodriguez J,
Artiles-Armas M, Callejon-Cara MM. Surgical outcomes in acute mesenteric ischemia:
has anything changed over the years? World J Surg. 2020;44(1):100-7.

8. Arthurs ZM, Titus J, Bannazadeh M, Eagleton MJ, Srivastava S, Sarac TP, et al. A
comparison of endovascular revascularization with traditional therapy for the treatment
ofacute mesenteric ischemia. J Vasc Surg. 2011;53(3):698-704

9. Massironi S, Cavalcoli F, Rausa E, Invernizzi P, Braga M, Vecchi M. Understanding
short bowel syndrome: current status and future perspectives. Dig Liver Dis.
2020;52(3):253-61.

10.  Kelly DG, Tappenden KA, Winkler MF. Short bowel syndrome. J Par- enter Enteral
Nutr. 2013;38:427-37

11.  Acosta S, Ogren M, Sternby NH, Bergqvist D, Bjérck M. Clinical implica- tions for the
management of acute thromboembolic occlusion of the superior mesenteric artery:
autopsy fndings in 213 patients. Ann Surg. 2005;241:516-22.

12.  Karkkidinen JM, Acosta S. Acute mesenteric ischemia (part I) -incidence, etiologies, and
how to improve early diagnosis. Best Pract Res Clin Gastroenterol. 2017;31:15-25.

13. Aschof AJ, Stuber G, Becker BW, Hofmann MH, Schmitz BL, Sch- elzig H, et al.
Evaluation of acute mesenteric ischemia: accuracy of biphasic mesenteric multi-
detector CT angiography. Abdom Imaging. 2009;34:345-57.

14. Moore HB, Moore EE, Lawson PJ, Gonzalez E, Fragoso M, Morton AP, Gamboni F,
Chapman MP, Sauaia A, Banerjee A, Silliman CC. Fibrinolysis shutdown phenotype
masks changes in rodent coagulation in tissue injury versus hemorrhagic shock. Surgery.
2015;158:386-92

15.  Lodigiani C, lapichino G, Carenzo L, et al. Venous and arterial thrombo- embolic
complications in COVID-19 patients admitted to an academic hospital in Milan Italy.
Thromb Res. 2020;191:9-14. https://doi.org/10. 1016/j.thromres.2020.04.024.

16. KerawalaAA, Das B, Solangi A. Mesenteric ischemia in COVID19 patients: a review of
current literature. World J Clin Cases. 2021;9(18):4700-8.

17. Patel S, Parikh C, Verma D, Sundararajan R, Agrawal U, Bheemisetty N, Akku R,
Sanchez-Velazco D, Waleed MS. Bowel ischemia in COVID-19: a systematic review.
IntJ Clin Pract. 2021;75(12):¢14930. https://doi.org/ 10.1111/ijcp.14930.

18.  Fransvea P, Costa G, Pepe G, La Greca A, Magalini S, Puccioni C, d'Agostino L, Altieri
G, Borello A, Cozza V, Sganga G. Acute intestinal ischemia in patients with COVID-19:
single-centre experience and literature review. Eur Rev Med Pharmacol Sci.
2022;26(4):1414-29.

19.  KhanA, Hsee L, Mathur S, Civil I. Damage-control laparotomy in non- trauma patients:
review of indications and outcomes. J Trauma Acute Care Surg. 2013;75(3):365-8.

20. Marchena-Gémez J, Saavedra-Santana P, Silvestre-Rodriguez J, ArtilesArmas M,
Callejon-Cara MM. Surgical outcomes in acute mesen- teric ischemia: has anything
changed over the years? World J Surg. 2020;44:100-7

21.  3.Clair DG, Beach JM. Mesenteric ischemia. N Engl I Med. 2016;374:959-68

22.  Morasch MD, Ebaugh JL, Chiou AC, Matsumura JS, Pearce WH, Yao JS. Mesenteric

I International Journal of Scientific Research |—| 9



Volume - 11 | Issue - 12 | December - 2022 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

. ________________________________________________________________________________________________________________|
venous thrombosis: a changing clinical entity. J Vasc Surg. 2001;34:680-4

23.  Park WM, Gloviczki P, Cherry KJ Jr, Hallett JW Jr, Bower TC, Panneton JM, Schleck C,
Ilstrup D, Harmsen WS, Noel AA. Contemporary manage- ment of acute mesenteric
ischemia: factors associated with survival. J Vasc Surg. 2002;35:445-52.

24.  Kougias P, Lau D, El Sayed HF, Zhou W, Huynh TT, Lin PH. Determinants ofmortality
and treatment outcome following surgical interventions for acutemesenteric ischemia. J
Vasc Surg. 2007;46:467-74. 50. Nuzzo A, Maggiori L, Ronot M, Becq A, Plessier A,
GaultN

25.  Nuzzo A, Maggiori L, Ronot M, Becq A, Plessier A, Gault N, Joly F, Castier Y, Vilgrain
V, Paugam C, Panis Y, Bouhnik Y, Cazals-Hatem D, Corcos O. Predictive factors of
intestinal necrosis in acute mesenteric ischemia: prospective study from an intestinal
stroke center. Am J Gastroenterol. 2017;112:597-605

26. Powell A, Armstrong P. Plasma biomarkers for early diagnosis of acuteintestinal
ischemia. Semin Vasc Surg. 2014;27:170-5.

27.  WilsonC, Imrie CW. Amylase and gut infarction. BrJ Surg. 1986;73:219-21

28.  Matsumoto S, Sekine K, Funaoka H, Yamazaki M, Shimizu M, Hayashida K, Kitano M.
Diagnostic performance of plasma biomarkers in patients with acute intestinal
ischaemia. BrJ Surg. 2014;101:232-8.

29. Treskes N, Persoon AM, van Zanten ARH. Diagnostic accuracy of novel serological
biomarkers to detect acute mesenteric ischemia: a systematic review and meta-analysis.
Intern Emerg Med. 2017;12:821-36

30. Kirkpatrick ID, Kroeker MA, Greenberg HM. Biphasic CT with mesen- teric
CTangiography in the evaluation of acute mesenteric ischemia: initial experience.
Radiology. 2003;229:91-8.

31. Menke J. Diagnostic accuracy of multidetector CT in acute mes- enteric ischemia:
systematic review and meta-analysis. Radiology. 2010;256:93-101.

32. David RA, Erben Y, Kalra M. Clinical presentation, etiology, and diagnos- tic
considerations. In: Oderich G, editor. Mesenteric vascular disease. Springer; 2015. p.
199-209.

33.  Collins JD. MR imaging of the mesenteric vasculature. Radiol Clin North Am.
2020;58(4):797-813.

34.  Wyers MC. Acute mesenteric ischemia:diagnostic approach and surgi- cal treatment.
Semin Vasc Surg. 2010;23:9-20.

35. Corcos O, Nuzzo A. Gastro-intestinalvascular emergencies. Best Pract Res Clin
Gastroenterol. 2013;27:709-25

36. SartelliM, Coccolini F, Kluger Y, et al. WSES/GAIS/SIS-E/WSIS/AAST global clinical
pathways for patients with intra-abdominal infections. World ] Emerg Surg. 2021;16:49.
https://doi.org/10.1186/s13017-021-00387-8.

37.  Yanar H, Taviloglu K, Ertekin C, Ozcinar B, Yanar F, Guloglu R, Kurtoglu M. Planned
second-look laparoscopy in the management of acute mesenteric ischemia. World J
Gastroenterol. 2007;13(24):3350-3.

38. Cocorullo G, Mirabella A, Falco N, Fontana T, Tutino R, Licari L, Salamone G, Scerrino
G, Gulotta G. An investigation of bedside laparoscopy in the ICU for cases of non-
occlusive mesenteric ischemia. World J Emerg Surg. 2017;18(12):4. https://doi. org/ 10.
1186/s13017-017-0118-5

39.  Chou EL, Wang LJ, McLellan RM, Feldman ZM, Latz CA, LaMuraglia GM, Clouse
WD, Eagleton MJ, Conrad MF. Evolution in the presentation, treatment, and outcomes
of patients with acute mesenteric ischemia. Ann Vasc Surg. 2021;74:53-62.

40. Acosta S. Surgical management of peritonitis secondary to acute superior mesenteric
artery occlusion. World J Gastroenterol. 2014;20:9936-41

41. Hmoud B, Singal AK, Kamath PS. Mesenteric venous thrombosis. J Clin Exp Hepatol.
2014;4:257-63.

42.  Hollingshead M, Burke CT, Mauro MA, et al. Transcatheter thrombolytic therapy for
acute mesenteric and portal vein thrombosis. J Vasc Interv Radiol. 2005;16:651-61.

43.  Acosta S, Salim S. Management of acute mesenteric venous throm- bosis: a systematic
review of contemporary studies. Scand J Surg. 2021;110(2):123-9. 132. Meilahn JE,
Morris JB,C

44. Ballard JL, Stone WM, Hallett JW, Pairolero PC, Cherry KJ. A critical analysis of
adjuvant techniques used to assess bowel viability in acute mesenteric ischemia. Am
Surg. 1993;59(5):309-11.

45.  ParalJ,Ferko A, Plodr M, et al. Laparoscopic diagnostics of acute bowel ischemia using
ultraviolet light and fuorescein dye: an experimental study. Surg Laparosc
EndoscPercutan Tech. 2007;17(4):291-5.

46.  McGinty JJJ, Hogle N, Fowler DL. Laparoscopic evaluation of intestinal ischemia
using fuorescein and ultraviolet light in a porcine model. Surg Endosc. 2003;
17(7):1140-3

47.  Rebelo A, Partsakhashvili J, John E, Kleef J, Ukkat J. Current concepts and evidence on
open, endovascular and hybrid treatment of mesen- teric ischemia: the retrograde open
mesenteric stenting. Surg Pract Sci. 2020. https://doi.org/10.1016/j.sipas.2020.100022

48.  Weber DG, Bendinelli C, Balogh ZJ. Damage control surgery for abdomi- nal
emergencies. BrJ Surg.2014;101:109-18.

49. Tilsed JV, Casamassima A, Kurihara H, et al. ESTES guidelines: Acute mesenteric
ischaemia. Eur J Trauma Emerg Surg. 2016;42:253-70.

50. Zierler RE, Jordan WD, Lal BK, et al. The society for vascular Surgery prac- tice
guidelines on follow-up after vascular surgery arterial procedures. J Vasc Surg.
2018;68(1):256-84.

| 10 |—| International Journal of Scientific Research I




