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A vascular emergency of the gastrointestinal tract usually results from a disturbance in 
the arterial blood supply or venous drainage of the bowel with consequential severe 
ischemic injury. Such severe ischemia manifests as gangrene and perforation or less 
commonly as stricture formation with intestinal obstruction. Vascular emergencies much 
more commonly involve the small intestine than the colon. Indeed, most cases of colon 
ischemia resolve spontaneously without sequelae [1] [2] [3] . 

Acute ischemic injury to the small bowel is referred to as “acute mesenteric ischemia” 
(AMI) and may be arterial or venous; arterial causes of AMI are more common and 
include superior mesenteric artery embolus (SMAE), superior mesenteric artery 
thrombosis (SMAT), and nonocclusive mesenteric ischemia (NOMI). Venous forms of 
AMI tend to result from superior mesenteric venous thrombosis (MVT). 

Regardless of the cause of the ischemic insult, the end results are similar: a spectrum of 
bowel injury that can range from mild alteration in bowel function to vascular 
emergencies with transmural necrosis and intestinal gangrene. Early recognition, 
appropriate diagnostic studies, and aggressive treatment of the latter are essential if the 
usually poor outcome is to be improved. This article discusses the presentation, 
diagnosis, and treatment of these conditions. 

Anatomy of the splanchnic circulation 

The celiac axis and superior mesenteric artery (SMA) normally supply all of the blood 
flow to the small intestine, with most of the blood supply delivered by the SMA. There is 
great variability in the vascular anatomy from person to person, but consistent patterns 
have been described [4] . 



The celiac axis arises from the anterior aorta and divides into three major branches: (1) 
the left gastric artery, (2) the common hepatic artery, and (3) the splenic artery. These 
arteries branch further as they supply blood to the stomach, duodenum, pancreas, and 
liver. A rich collateral circulation between the branches of the celiac axis and those of the 
SMA accounts for the rarity of ischemic events to these organs. 

The SMA also arises from the anterior aorta, slightly distal to the takeoff of the celiac 
axis. The SMA gives rise to four major branches ([1] the inferior pancreaticoduodenal 
artery, [2] middle colic artery, [3] right colic artery, and [4] ileocolic artery) and numerous 
jejunal and ileal branches. These intestinal branches form a series of arcades, eventuating 
in a terminal arcade from which numerous straight end arteries enter the intestinal wall. 
This anatomic pattern renders the intestine especially vulnerable to ischemic insults 
because the end arteries are without collateral pathways. 

The major anastamoses between the celiac axis and the SMA are by the superior 
pancreaticoduodenal branch (off the common hepatic artery) of the celiac axis and the 
inferior pancreaticoduodenal branch of the SMA, which join to form the 
pancreaticoduodenal arcade, supplying blood to the pancreas and duodenum [5] . 

AMI: general features 

 
Clinical presentation  

Most patients with AMI present with severe abdominal pain. The pain may vary in 
location and nature but, early in the course of the disease, the degree of pain is classically 
more impressive than are the physical findings (ie, the pain may be very severe, whereas 
the abdomen tends to be soft and relatively nontender). As the ischemia progresses and 
infarction develops, the patient typically develops signs of peritonitis, including a rigid, 
distended abdomen with a loss of bowel sounds. It is imperative to consider and either 
diagnose or exclude AMI in patients who present with severe abdominal pain and a 
paucity of significant abdominal findings. The dangers of a delay in diagnosis outweigh 
the risk of early invasive studies [6] . 

Several clues to the etiology of the ischemia may be present. Acute abdominal pain 
followed by rapid and forceful bowel evacuation strongly suggests SMAE. A history of 
chronic abdominal pain (abdominal angina) for several weeks to months followed by an 
acute event can be present in up to 50% of patients with SMAT [7] . NOMI may be present 
in patients with underlying hypotension and volume deficits, including congestive heart 
failure, hypovolemia, sepsis, and cardiac arrhythmias. NOMI may present atypically with 
unexplained abdominal distention or gastrointestinal bleeding and pain may be absent in 
up to 25% of cases of NOMI. A history or the presence of a deep vein thrombosis may 
indicate superior MVT. Superior MVT also tends to manifest less acutely than arterial 
etiologies, because the thrombotic occlusion tends to evolve over several days. 



Aside from abdominal pain, AMI may present with other signs, for which the clinician 
should be alert. The stool may contain occult blood in up to 75% of the patients. The 
passage of maroon or red blood per rectum, although characteristic of colon ischemia, 
may be seen in colon ischemia involving the ascending colon with concurrent or 
subsequent AMI. This association occurs because the SMA provides blood to both the 
small intestine and the ascending colon [8] . 

Unexplained abdominal distention may be present early in the course of AMI and may 
often herald intestinal infarction. Mental confusion also has been reported in 30% of 
cases of AMI in elderly patients [9] . 

Overall, the presenting symptoms and signs are relatively nonspecific for mesenteric 
ischemia and can be seen in a wide variety of gastrointestinal disorders. Early diagnosis 
of AMI requires a high index of clinical suspicion. Ischemia should always be considered 
in patients at high risk for embolic or thrombotic events: patients with cardiac disease, 
arrhythmias, congestive heart failure, or a recent myocardial infarction. AMI may also be 
precipitated by severe illness that leads to hypotension and hypovolemia (eg, sepsis). 
NOMI has been increasingly recognized following cardiac surgery and hemodialysis [10] 
[11] . Other risk factors for AMI include prothrombotic states (eg, factor V Leiden 
mutation, lupus anticoagulant, carcinomatosis); vasculitis (eg, polyarteritis nodosa, 
Henoch-Schönlein purpura); or medications and drugs that cause vasoconstriction (eg, 
digitalis, vasopressin, pseudoephedrine, cocaine, amphetamines) [12] . AMI caused by 
SMAT has even been reported following routine procedures, such as colonoscopy or 
laparoscopic cholecystectomy [13] [14] [15] . 

 
Laboratory findings and radiologic studies  

Most laboratory findings are associated with late disease and are not helpful in 
identifying patients sufficiently early that intervention dramatically improves outcome. 
On admission to the hospital, approximately 75% of patients with AMI have a 
leukocytosis above 15,000 cells/mm3 and about 50% have metabolic acidemia. Other late 
findings include elevation of amylase levels in the serum and peritoneal fluid, serum D-
lactate levels, and bacteremia as a result of bacterial translocation across compromised 
bowel [16] [17] . There is no sensitive or specific marker for the diagnosis of mesenteric 
ischemia before infarction develops. A small study recently analyzed serum D-dimer 
levels in patients suspected of having acute bowel ischemia and found them to be 
elevated in all patients with AMI, regardless of the cause [18] . Further studies are 
necessary to evaluate whether serum D-dimer levels can be useful as a marker for early 
ischemia. 

Plain films of the abdomen usually are normal early in ischemia. In one series, 6 (26%) of 
23 patients with proved AMI had normal abdominal radiographs [19] . As ischemia 
progresses, patients may develop formless loops of bowel, ileus, or thickening of the 
bowel wall with “thumbprinting,” suggestive of submucosal edema or hemorrhage. Any 



radiologic abnormalities must be considered as relatively late signs of AMI and portend a 
poor outcome. 

Duplex ultrasonography may be useful to assess flow in the SMA and the portal vein and 
can detect thrombosis and occlusion of these vessels, but is limited in the emergent 
evaluation of patients with acute abdominal pain [20] . Only the proximal portions of the 
major vessels can be evaluated consistently; the peripheral branches cannot be well 
visualized [21] [22] . Furthermore, patients with NOMI may have normal duplex results 
despite significant vasoconstriction. 

Computed tomography (CT) scanning has been helpful in diagnosing AMI. 
Unfortunately, however, as with other radiographic methods, the early signs on CT scans 
are relatively nonspecific, and the late signs indicate necrotic bowel [23] . A retrospective 
study of CT scan results in patients with proved intestinal infarction showed specific 
findings in 39% of patients and nonspecific abnormalities in 35% of patients [19] . Other 
studies on the value of CT scanning in suspected AMI have demonstrated sensitivities in 
the range of 26% to 64% [24] [25] . Early signs include bowel wall thickening and luminal 
dilation. Highly suggestive, but uncommon, late signs include pneumatosis (gas in the 
bowel wall) and mesenteric or portal venous gas, both of which typically indicate 
necrotic bowel [26] [27] . 

Contrast-enhanced CT scanning is the procedure of choice for diagnosing acute MVT [28] 
[29] . Lack of opacification of the mesenteric veins after injection of contrast is indicative 
of a clot in the mesenteric vein. Other findings include a central lucency in the lumen of 
the superior mesenteric vein (SMV), thickening of the bowel wall, or dilated collaterals 
in a thickened mesentery. 

Magnetic resonance angiography with gadolinium has been studied in patients with 
suspected mesenteric ischemia [30] . Like duplex ultrasonography and CT scans, it was 
found to be useful in evaluating the origins of the celiac axis and SMA, but was limited in 
its evaluation of the IMA and peripheral branches of the splanchnic vessels. As with the 
other imaging modalities it also may be falsely negative in NOMI. 

Direct imaging of the splanchnic vasculature by mesenteric angiography is the mainstay 
of diagnosis in both occlusive and nonocclusive forms of AMI [31] [32] [33] [34] [35] . Opponents 
of routine angiography for patients with suspected AMI note that it is often quite difficult 
to perform the test on critically ill patients and that it may contribute to delays in surgery. 
These are legitimate arguments, but several overriding factors exist. First, if an early 
diagnosis is not made (ie, before intestinal infarction), the mortality rate is usually 
between 70% and 90%; decreased mortality rate has been demonstrated clearly in series 
in which routine angiography has been used [33] [34] [36] [37] . Second, angiography has a very 
high sensitivity (74% to 100%) and specificity (100%) with minimal complications. It 
can diagnose AMI and differentiate between occlusive and nonocclusive forms of AMI in 
most patients. Third and possibly most important, treatment by infusion of vasodilators or 
thrombolytic agents, which have been shown to improve outcome, can be instituted at the 
same time as the diagnostic study. 



All agree that prompt exploratory laparotomy is indicated in patients with suspected AMI 
in whom angiography is not immediately available. Laparotomy without prior 
angiography may be indicated in unstable patients with peritoneal signs. 

 
Treatment  

All patients with suspected AMI should initially undergo volume resuscitation; correction 
of hypotension, congestive heart failure, and cardiac arrhythmias; and infusion of broad-
spectrum antibiotics. Antibiotics offer theoretic protection against bacterial translocation, 
which has been shown to occur with the loss of mucosal integrity [38] [39] . Although no 
controlled studies have been done to provide evidence of clinical benefit, several old 
experimental studies showed reduction in the severity and extent of bowel damage when 
antibiotics were given before or during an ischemic event [40] [41] [42] . Plain films or CT 
scans of the abdomen should be performed to exclude other causes of abdominal pain. If 
no alternative diagnosis is made on these studies then selective SMA angiography should 
be performed. Based on the angiographic findings the patient should be treated according 
to the specific cause of the ischemia [43] . 

 
SMAE  

Superior mesenteric artery emboli are responsible for approximately 50% of AMI events. 
These emboli typically originate from the heart and lodge at points of normal anatomic 
tapering, usually just distal to the origin of a major branch. Angiography may reveal one 
or more filling defects with partial or complete obstruction to flow. 

Various therapeutic approaches haven been proposed for SMAE depending on whether 
the embolus is in the SMA above the origin of the ileocolic artery (major embolus) or 
more distally in the SMA or one of its branches (minor embolus); whether it is 
completely or only partially occluding; and whether or not the ischemic event is 
associated with signs of peritonitis (Fig. 1 ). 



 
Fig. 1.  Algorithm for the management of major SMA emboli. (From Brandt LJ, Boley SJ. AGA 

technical review on intestinal ischemia. Gastroenterology 2000;118:954; with permission.)  
 

 

In the absence of peritoneal signs, infusions of vasodilators and thrombolytics have been 
used with success. There is ample evidence that an embolus in the SMA induces 
profound vasoconstriction of both the obstructed and unobstructed branches of the SMA. 
If not corrected promptly such vasoconstriction can become irreversible and persist 
following removal of the embolus and explains the recurrent bowel necrosis that occurs 
after surgical embolectomy. Relief of mesenteric vasoconstriction, in the authors' 
opinion, plays an essential role in the treatment of AMI from mesenteric emboli. 
Vasodilation usually is accomplished with infusion of papaverine, a potent vasodilator, 
administered directly through the angiography catheter as a continuous drip at a rate of 30 
to 60 mg/h (Fig. 2 ). 



 
Fig. 2.  (A) SMA angiogram from a 71-year-old man with abdominal pain shows an embolus 

occluding the SMA at the level of the origin of the right colic artery (arrow). Vasoconstriction is 
 to the embolus. (B) Repeat angiogram 24 hours after SMA embolectomy and preoperative

postoperative papaverine infusions into the SMA. Vasodilation is seen, and all vessels are patent except for 
a distal jejunal branch. (From Brandt LJ, Boley SJ. Intestinal ischemia. In: Feldman M, Friedman LS, 

eisenger MH, editors. Sleisenger and Fordtran's gastrointestinal and liver disease. Philadelphia: WB
Saunders, 2002. p. 2321; with permission.)  
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Although not accepted as standard treatment, infusion of papaverine has been used as the 
sole therapy in patients with minor emboli [44] and also has been used alone in selected 
patients with major emboli who are high-risk surgical candidates, do not have peritoneal 
signs, and have good reperfusion of the vascular bed distal to the obstruction after a bolus 
of vasodilator. Intra-arterial papaverine is routinely used in the authors' institution as an 
integral part of the preoperative, intraoperative, and postoperative management of 
patients with AMI and has been infused for up to 5 days without complication. 
Thrombolytic agents, including streptokinase, urokinase, and recombinant tissue 
plasminogen activator, have been used with variable success in selected cases [45] [46] [47] [48] 
[49] [50] . Thrombolytic therapy is most likely to be successful when the thrombus is a minor 
one (ie, distal to the origin of the ileocolic artery); when it is only partially occluding; and 
when it is given within 12 hours of the onset of symptoms. 

There is uniform agreement that laparotomy is mandatory when signs of peritonitis are 
present, with the intent to restore intestinal blood flow and resect necrotic bowel. 
Restoration of blood flow, either with embolectomy or arterial bypass, precedes 
evaluation of intestinal viability because bowel that may initially appear infarcted may 
recover entirely once flow is restored. Only bowel that is clearly necrotic is resected at 
surgery, and a primary anastomosis is performed. If portions of the bowel are of 
questionable viability they should be left alone, and a re-exploration, or second-look 



performed within 12 to 24 hours [51] . This 12- to 24-hour period is used to maximize 
medical therapy (eg, blood volume correction, antibiotics, and intra-arterial vasodilation). 
Recent reports have advocated the use of second-look laparoscopy as a safe alternative to 
laparotomy in critically ill patients [52] [53] . 

 
NOMI  

NOMI is responsible for 20% to 30% of cases of AMI and results from mesenteric 
vasoconstriction following hypoperfusion of the gut [54] [55] . Hypoperfusion may be 
precipitated by congestive heart failure; cardiac arrhythmia; shock; or large volume 
shifts, such as occur during hemodialysis. The ischemia may not manifest itself for 
several hours or days following the precipitating event, but is believed to be caused by 
persistent splanchnic vasoconstriction, even after the initial event has resolved (Fig. 3 ). 

 
Fig. 3.  Algorithm for the management of nonocclusive mesenteric ischemia. (From Brandt LJ, 
Boley SJ. AGA technical review on intestinal ischemia. Gastroenterology 2000;118:954; with 

rmission.)  
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Angiography is the only way to diagnose NOMI before infarction occurs and there are 
four criteria used for this purpose: (1) narrowing of the origins of the SMA branches, (2) 
irregularities in these branches, (3) spasm of the mesenteric arcades, and (4) impaired 
filling of the intramural vessels [31] [56] . 

Once NOMI has been identified, papaverine infusion should be initiated to relieve the 
vasoconstriction and prevent further ischemic damage (Fig. 4 ). In series where papaverine 
was used following angiography the mortality rate was reduced from historical levels of 
70% to 90% to 0% to 55% [33] [36] [57] . The infusion should be maintained and angiography 
should be repeated daily until there is no further evidence, clinically and 
roentgenographically, of persistent vasoconstriction. 

 
Fig. 4.  Patient with nonocclusive mesenteric ischemia following an episode of gastrointestinal 

hemorrhage and shock. (A) Initial SMA angiogram showing diffuse vasoconstriction. (B) Repeat 
ram performed after 48 hours of papaverine infusion showing marked vasodilation. (From Brandt 

LJ, Boley SJ. Ischemic intestinal syndromes. Adv Surg 1981;15:1; with permission.)  
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Patients who present with peritoneal signs should undergo laparotomy with resection of 
necrotic bowel. Papaverine should continue to be infused before, during, and after 
surgery. Liberal preservation of questionable bowel with frequent re-explorations should 
be used, because potentially viable bowel may improve dramatically with papaverine 
infusion, limiting the need for more extensive intestinal resections. In a series reported 
from the authors' institution 75% of patients who survived AMI had less than 1 m of 
bowel resected [32] . 

 
SMAT  



Acute SMAT occurs in patients with severe atherosclerosis who often have a history of 
prior myocardial infarction, cerebrovascular accident, or claudication; most have a 
history of chronic abdominal angina for weeks to months before the acute ischemic event 
(Fig. 5 ). 

 
Fig. 5.  Algorithm for the management of SMA thrombosis. (From Brandt LJ, Boley SJ. AGA 

technical review on intestinal ischemia. Gastroenterology 2000;118:954; with permission.)  
 

 

SMAT is best demonstrated on aortography, which usually shows an occlusion of the 
SMA 1 to 2 cm from its origin. Branches distal and proximal to the thrombosis may 
demonstrate vasoconstriction. Some distal filling of the SMA by collaterals commonly is 
seen. It is important to determine whether the occlusion is acute or chronic; the absence 
of collaterals points to an acute SMAT and necessitates immediate intervention. Although 
papaverine infusion may help decrease acute vasoconstriction, surgical revascularization 
generally is recommended. 



Papaverine infusion should be started immediately and emergency surgical 
revascularization should be attempted. Thrombolytic therapy, percutaneous angioplasty, 
and the use of intravascular stents have been attempted in selected cases. Because the 
angle of the origin of the SMA from the aorta varies, placement of the angioplasty 
catheter and stent deployment may be technically difficult. Restenosis rates range from 
25% to 50% in a few limited series [58] [59] . 

The use of anticoagulation in patients with AMI remains controversial; although heparin 
generally is regarded as a beneficial intervention there is debate as to the timing of its 
initiation. Although the authors have recommended a delay of 48 hours because of the 
risk of intraluminal bleeding from damaged bowel, other investigators believe that 
immediate heparinization may offset that danger [60] . Some authorities recommend 
immediate anticoagulation if no infarction is present, but delay anticoagulation if 
intestinal infarction is present [61] . No good data exist to support any of these approaches. 

Acute MVT 

MVT is an infrequent condition, occurring in 5% to 10% of patients with AMI [62] [63] , 
although with the advent and frequent use of CT scanning is the most increasingly 
diagnosed cause of intestinal ischemia. It has long been regarded as an imitator of other 
abdominal disorders, in part because its symptoms may be so nonspecific. In the past, a 
cause of MVT was found in fewer than half of the cases but multiple predisposing 
conditions now have been identified and a cause can be determined in 80% to 90% of 
cases (Box 1 ) [64] . 

 



Box 1  Conditions associated with MVT  

• Hematologic and hypercoagulable states  

       Sickle cell anemia 
       Polycythemia vera 
       Thrombocytosis 
       Antithrombin III deficiency 
       Protein C or S deficiency 
       Factor V Leiden mutation (activated protein C resistance)
       Lupus anticoagulant 
       Factor II 20210A mutation 
       Neoplasms or carcinomatosis 
       Migratory thrombophlebitis 
       Peripheral deep vein thrombosis 
       Pregnancy 
       Local venous congestion and stasis 
       Hepatic cirrhosis 
       Congestive splenomegaly 
       Compression of portal venous radicals by tumor 

• Intra-abdominal inflammation and sepsis  

       Cholangitis 
       Pancreatitis 
       Diverticulitis 
       Appendicitis 
       Peritonitis 
       Inflammatory bowel disease 
       Pelvic or intra-abdominal abscess

• Parasitic infection  

       Ascaris lumbricoides

• Blunt abdominal trauma  
• Decompression sickness  
• Iatrogenic  

       Abdominal operations (especially splenectomy and pancreatectomy) 
       Sclerotherapy of esophageal varices followed by vasopressin infusion 
       Estrogens (oral contraceptives) 

From Greenwald DA, Brandt LJ, Reinus JF. Ischemic bowel disease in the elderly. 
Gastroenterol Clin North Am 2001; 30:445; with permission. 



 

The location of a thrombus within the mesenteric venous circulation is closely related to 
its cause. Thrombosis from hypercoagulable states tends to originate in the smaller 
venous branches and progresses into the major trunks. Thrombosis secondary to cirrhosis, 
neoplasm, or operative injury begins at the site of obstruction and extends peripherally. 

Abdominal pain is a cardinal feature of acute MVT, occurring in 90% of patients. The 
pain often can be tolerated by the patient and may be present for a mean of 5 to 14 days 
before the patient seeks medical attention; 25% of patients may have pain for more than 
30 days [65] . Other symptoms include nausea and vomiting in 60% to 70% of patients and 
an alteration in bowel habits (diarrhea or constipation) in 30%. Fecal occult blood is 
found in more than 50% of patients with MVT. The presentations of patients with MVT 
are often more variable than those of patients with arterial causes of AMI. 

The absence of reliable specific symptoms, signs, or laboratory studies in patients with 
MVT makes the diagnosis difficult. An abdominal CT scan with intravenous contrast is 
the diagnostic test of choice, enabling the diagnosis in more than 90% of patients [66] [67] . 
CT scan may demonstrate a central lucency in the lumen of the SMV, enlargement of the 
SMV, thickening of the bowel wall, or dilated collaterals in a thickened mesentery. When 
MVT is diagnosed on CT scan, angiography may not be necessary. In selected patients it 
better delineates thrombosed veins and provides access for intra-arterial vasodilators. 
Angiographic findings include thrombus in the SMV with partial or complete occlusion, 
failure to visualize the SMV or portal vein, slow or absent filling of the mesenteric veins, 
failure of the arterial arcades to empty, and prolonged blush in the involved segment [36] 
[68] . 

In symptomatic patients in whom the diagnosis of MVT has been made by CT scan or 
angiography, treatment depends on the presence or absence of peritoneal signs (Fig. 6 ). In 
patients with signs of peritonitis, an emergent laparotomy is mandated with resection of 
necrotic bowel [69] [70] . If bowel viability is questionable, papaverine may be infused into 
the SMA to relieve any associated arterial spasm that may be contributing to the ischemic 
injury. Mesenteric venous thrombectomy may also have a role in selected cases. A 
second-look operation should then be performed 12 to 24 hours after the first operation 
[71] . 



 
g. 6.  Algorithm for the management of mesenteric venous thrombosis. (From Brandt LJ, Boley SJ.
AGA technical review on intestinal ischemia. Gastroenterology 2000;118:954; with permission.)  
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Acute MVT is the one form of mesenteric ischemia in which anticoagulation should be 
used routinely following surgery [72] . Immediate heparinization for 7 to 10 days has been 
shown to decrease thrombus recurrence and progression and to improve survival. In 
patients who receive heparin the recurrence rate is lowered from 25% to 13% and 
mortality is reduced from 50% to 13% [73] . Warfarin should then be administered for 3 to 
6 months. 

In patients with abdominal pain but without peritoneal signs, who have evidence of an 
SMV thrombus on CT scan, immediate anticoagulation with heparin followed by a 3- to 
6-month course of warfarin may be all that is necessary [70] . These patients do need close 
clinical observation, and surgery is indicated if signs of peritonitis develop. 

Occasionally, an SVT thrombus is discovered incidentally in asymptomatic patients who 
undergo a CT scan for another reason besides abdominal pain. A 3- to 6-month course of 



warfarin may be reasonable in these patients, especially if a predisposing condition can 
be identified (eg, hypercoagulable state or deep vein thrombosis) that might warrant 
anticoagulation. 

Summary 

Ischemic injury to the gastrointestinal tract can threaten bowel viability with potential 
catastrophic consequences, including intestinal necrosis and gangrene. The presenting 
symptoms and signs are relatively nonspecific and diagnosis requires a high index of 
clinical suspicion. AMI often results from an embolus or thrombus within the SMA, 
although a low-flow state through an area of profound atherosclerosis may also induce 
severe ischemia. Because most laboratory and radiologic studies are nonspecific in early 
ischemia an aggressive approach to diagnosis with imaging of the splanchnic vasculature 
by mesenteric angiography is advocated. Various therapeutic approaches, including the 
infusion of vasodilators and thrombolytics, may then be used. Proper diagnosis and 
management of patients with AMI requires vigilance and a readiness to pursue an 
aggressive course of action. 
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