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This report examines outcomes of revascularization for acute arterial mesenteric ischemia (AAMI)
using the American College of Surgeons National Surgical Quality Improvement Program database.
Patients with International Classification of Diseases, 9th Revision and Current Procedural
Terminology codes indicating AAMI with concomitant mesenteric revascularization were identi-
fied. Demographic, risk factor, procedural, morbidity, and mortality data were examined. Associations
with morbidity and mortality were analyzed by logistic regression. One hundred forty-two cases of
AAMI were identified. Seventy-one cases were thrombotic and 71 were embolic according to re-
vascularization codes. Mean age was 66 years, 84 per cent of patients were white, and 54 per cent
were female. Unadjusted major morbidity and mortality rates were 69 and 30 per cent, respectively.
Patients with thrombotic AAMI were more likely to have a lower body mass index, greater than 10
per cent weight loss in the past 6 months, and a history of smoking. Patients with embolic AAMI
were more likely to present emergently with sepsis. Unadjusted morbidity and mortality rates were
78 and 38 per cent for embolic and 61 and 23 per cent for thrombotic AAMI, respectively. Multi-
variable predictors of morbidity included bowel resection at the time of revascularization, transfer
admission, and involvement of a surgical resident. Multivariable predictors of mortality included
impaired functional status, increased age, and postoperative sepsis. Cause of AAMI was not a sig-
nificant predictor of morbidity or mortality. In a large sample of AAMI cases, AAMI remained
a highly lethal and morbid condition. Predictors of morbidity and mortality included indicators of
advanced presentation, treatment delay, and patient-related factors specific to AAMI, including
debility and advanced age. Efforts directed at prevention and increasing the speed of diagnosis and
definitive treatment appear to be necessary to improve outcomes.

A CUTE ARTERIAL MESENTERIC ischemia (AAMI) is an
uncommon but life-threatening surgical emergency.
Despite widespread advances in surgery and surgical
critical care, the mortality associated with AAMI remains
high.!=3 The major causes of acute arterial occlusive
AAMI include acute thrombosis of chronic mesenteric
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atherosclerotic disease and acute embolization of pre-
viously disease-free mesenteric arteries.>® Independent
of etiology, the acute cessation of perfusion to the bowel
leads to irreversible tissue necrosis if untreated. Early
diagnosis with prompt, aggressive intervention is es-
sential to avoid intestinal infarction and patient death.
Unfortunately, nonspecific clinical presentations can
lead to delays in diagnosis, making it difficult to achieve
early revascularization in many cases. The propensity
for delay in diagnosis is compounded by the rarity of
AAMI, which often leads to the omission of AAMI
consideration in the differential diagnosis for high-risk
patients with acute abdominal pain. This relative rarity
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of AAMI cases has also precluded systematic multi-
center and prospective investigations of AAMI leaving
important gaps in our collective knowledge relating to
this condition. In this study, we examined contemporary
surgical practice and outcome patterns in patients under-
going revascularization for AAMI using the American
College of Surgeons National Surgical Quality Im-
provement Program (ACS-NSQIP) public use database
to further characterize the problem of AAMI in North
American surgical practice.

Methods
Data Source

The private sector ACS-NSQIP is a validated, pro-
spective database derived from a systematic sampling
of cases at 211 participating hospitals throughout North
America. Available data include patient demographics,
medical risk factors, and detailed information regarding
procedural specifics and postoperative morbidity and
mortality. All data are collected at participating sites by
a trained research nurse. Definitions for those variables
collected in the NSQIP database have been described in
previous reports.”~?

Study Sample

Patients with International Classification of Diseases,
9th Revision (ICD-9) and Current Procedural Termi-
nology (CPT) codes indicating AAMI with concomitant
mesenteric revascularization between January 2005
and December 2008 were identified in the ACS-NSQIP
database. Cases were defined as revascularized AAMI
based on the presence of CPT codes indicating mesen-
teric arterial revascularization by bypass (CPT codes
35531, 35631, 35632, 35633), endarterectomy (CPT
code 35341), or embolectomy (CPT code 34151) and
the presence of an ICD-9 code for mesenteric ischemia
(ICD-9 codes 557.0, 569.83, 557.9, 567.21, 567.9,
789.00 to 789.99, or 787.3). This yielded 142 total cases
of AAMI with concomitant mesenteric revascularization
for our investigation.

Demographics and Medical Risk Factors

All demographic and medical risk factor data were
extracted directly from the ACS-NSQIP database. Race
was considered as white or nonwhite (including Hispanic,
Asian, Native American, and black race categories). Age
was considered as a continuous variable with ages ex-
ceeding 90 years coded as being 90 years of age by the
ACS-NSQIP to prevent the potential for individual pa-
tient identification (this affected three observations in
the sample). Estimated glomerular filtration rate was
used to assess renal function and calculated using the
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abbreviated Modification of Diet in Renal Disease for-
mula.'® Body mass index (BMI) was calculated using
height and weight data. Decreased functional status was
defined as partial or total dependence before surgery.
AAMI cases were defined as secondary to thrombosis
based on operative codes for bypass or endarterectomy
or embolic based on the CPT codes defined previously.

End Points

Two major outcomes were analyzed for the purposes of
this investigation: morbidity and mortality. Postoperative
complications (morbidity) were analyzed individually
and in aggregate categories including wound (superficial
or deep surgical site infections), pulmonary (pneumonia,
reintubation, or failure to wean from ventilator within 48
hours), renal (postoperative renal function decline or need
for dialysis), venous thromboembolic (deep vein throm-
bosis or pulmonary embolus), cardiovascular (myocardial
infarction, cardiac arrest, or stroke), operative (return to
the operating room, postoperative bleeding, or graft fail-
ure), and septic (sepsis and septic shock). Postoperative
mortality was defined as death within 30 days or during
the same acute care hospital stay regardless of time. As a
secondary outcome, length of stay (LOS) was defined as
the time from the endovascular aneurysm surgery to
hospital discharge or death.

Statistical Analysis

Preoperative characteristics, medical risk factors,
and procedural data were described using mean + SD,
count (%), or median (Quartile 1, Quartile 3). Patient
descriptives were compared across etiologies using
chi-square or Fisher exact test for categorical vari-
ables and independent samples ¢ test for continuous
vartables.

Morbidity and mortality associations with preoper-
ative characteristics, medical risk factors, and procedural
information were examined using simple and multivar-
iable logistic regressions. Stepwise variable selection
techniques were used for multivariable models using P <
0.10 to enter the model and P < 0.05 to stay. To preserve
sample size, variables with greater than 5 per cent
missing data were excluded from the candidate cova-
riate lists. All analyses were performed using SAS
software, Version 9.2 (SAS Institute, Cary, NC).

Results
Study Sample Characteristics

Demographic and risk factor data are summarized in
Table 1. A total of 142 revascularized AAMI cases were
identified. Mean age for the study sample was 66 years,
and 84 per cent of patients were white. Seventy-seven
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TaBLE 1. Patient Descriptives
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Variable

Acute Arterial Mesenteric Ischemia

All
(n = 142)

Embolic
n=171)

Thrombotic

(n =71

Age (years)}
Race
American Indian or Alaska Native
Asian or Pacific Islander
Black, not of Hispanic origin
Hispanic, black
Hispanic, color unknown
Hispanic, white
White, not of Hispanic origin
Unknown
Female gender
Body mass index
Diabetes
Current smoker
Ever smoker
Pack-years smoking (all available)§
Functional status (before current illness)
Independent
Partially dependent
Totally dependent
Functional status (before surgery)
Independent
Partially dependent
Totally dependent
History of
Chronic obstructive pulmonary disease
Congestive heart failure
Myocardial infarction
Angina
Prior coronary artery bypass grafting

Prior percutaneous transluminal coronary intervention

Hypertension

Revascularization or amputation

Acute renal failure

Dialysis dependence]|

Transient ischemic attack

Stroke without disability

Stroke with disability

Bleeding disorder

10% or more weight loss in past 6 months
Preoperative sepsis (sepsis inflammatory

“‘response syndrome, sepsis, or septic shock)

Operation within preceding 30 daysq
Transfer status

Acute care hospital

Admitted directly from home

" Chronic care facility

Veterans Affairs acute care hospital

Veterans Affairs chronic care facility

Other
Estimated glomerular filtration rate#
Serum albumin**
Chronic steroid use

66.4 + 13.5

0
0
7 (4.9)
0
5(3.5)
1(0.7)
119 (83.8)
10 (7.0)
77 (54.2)
24.6 + 6.2
24 (16.9)
56 (39.4)
84 (67.2)
272 +322

130 (93.5)
7 (5.0)
2(1.4)

92 (64.8)
24 (16.9)
26 (18.3)

24 (16.9)
8 (5.6)
4(2.8)
6 (4.2)

22 (15.5)

23 (16.2)

109 (76.8)

24 (16.9)
2 (1.4)
3(2.1)

12 (8.5)
9 (6.3)
8 (5.6)

47 (33.1)

29 (20.4)

74 (52.1)

19 (15.2)
30 (21.1)

109 (76.8)
3.1

'GH- oo O

67.9 + 150

0
0

6 (8.5)
0

5(7.0)
0

53 (74.7)
7(9.9)
41 (57.8)
259 6.0
11 (15.5)
25 (35.2)
33 (53.2)

192 +£272

63 (91.3)
5(7.3)
1(1.5)

42 (59.2)
14 (19.7)
15 21.1)

8 (11.3)
5(7.0)
3 (4.2)
3 (4.2)

12 (16.9)
7(9.9)

56 (78.9)

11 (15.5)
1(1.4)
3(4.2)
9 (12.7)
6 (8.5)
7 (9.9)

29 (40.9)
4 (5.6)

51 (71.8)

10 (15.2)
14 (19.7)

64.8 £ 11.7

0
0

1 (1.4)
0

0
1(1.4)
66 (93.0)
3 (4.2)
36 (50.7)
234 6.2
13 (18.3)
31 (43.7)
51 (81.0)
35.4 % 34.9

67 (95.7)
2 (2.9)
1(1.4)

50 (70.4)
10 (14.1)
11(15.5)

16 (22.5) 0.0732
3 (4.2) 0.7185t
1 (1.4) 0.61961
3 (4.2) 1.0000t

10 (14.1) 0.6428

16 (22.5) 0.0404

53 (74.7) 0.5511

13 (18.3) 0.6543
1(1.4) 1.0000t

0 0.2447t
3 (4.2) 0.0703
3(4.2) 0.49341t
1(1.4) 0.06261

18 (25.4) 0.0498

25 (35.2) <0.0001

23 (32.4) <0.0001

9 (15.3) 0.9873
0.8770t
16 (22.5)
54 (76.1)
1 (1.4)

264 0.0012
0.8 0.4120
6 (8.5) 0.5734

+HHOoOO

76.6
3.1

* P values test association between occlusion type (embolic/thrombotic) and patient characteristic (chi-square or Fisher exact

test for categorical, and ¢ test for continuous).

t Fisher exact test used in place of chi square as a result of low expected cell counts.

} 90+ set to 90.
§ Greater than 20% missing data.

| Dialysis indicated or creatinine greater than 6.0.
€ Greater than 15% missing data for thrombotic.

# Set to O for preoperative dialysis.

** Greater than 15% missing data for embolic, greater than 20% for thrombotic.
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(54%) were female and 65 (46%) were male. Thirty-
three patients (23%) underwent revascularization sur-
gery after an interhospital transfer and 50 patients
(35%) had a decreased functional status preoperatively
as defined by partial or total dependence. Twenty-nine
cases (20%) had a greater than 10 per-cent weight loss
in the past 6 months. Seventy-four cases were septic
preoperatively (52%).

An equal number of cases were designated as em-
bolic (71) or thrombotic (71). Patients with embolic
AAMI were more likely to present with sepsis and to
have an emergency operation for their AAMI. Patients
with thrombotic AAMI were more likely to be white,
smokers, to have undergone prior coronary angioplasty
or a stent procedure, have 10 per cent or greater weight
loss in the preceding 6 months, and had a lower BMI.

TaBLE 2. Procedural Specifics
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Procedural Specifics

Procedural specifics are summarized in Table 2. There
was a mean interval of 1.8 (+2.9) days from hospital
admission to operation (embolic 1.1 * 1.7 days, throm-
botic 2.5 + 3.6 days). Ninety-seven (68%) AAMI cases
underwent emergent operations. Ninety-six AAMI cases
(68%) were performed by vascular surgeons and 46
(32%) were performed by general surgeons. Overall, the
mean operative time for the study sample was 204
minutes. A surgical resident was involved in 112 (79%)
AAMI cases. The mean blood transfusion amount was
1.2 (x1.8) units. A bowel resection was performed as
part of 48 (34%) AAMI cases.

Procedural specifics varied according to AAMI
etiology (Table 2). Cases of AAMI from an embolic

Acute Arterial Mesenteric Ischemia

Variable

All Embolic
(n = 142)

Thrombotic

(n=171) (n=171

Emergency operation
American Society of Anesthesiologists class
| = no disturb
2 = mild disturb
3 = severe disturb
4 = life-threatening
5 = moribund
Surgeon specialty
Vascular surgeon
General surgeon
Resident involved
Postgraduate year class of resident assistance*

10
Anesthesia type

General

Regional

97 (68.3)

96 (67.6)
46 (32.4)
112 (78.9)

5 (4.6)
5 (4.6)
13 (12.0)
25 (23.2)
29 (26.9)
16 (14.8)
14 (13.0)
0

10.9) 0
0

141 (99.3)

63 (88.7) 34 (47.9)

0 0 0
8 (5.6)
54 (38.0)
71 (50.0)
9 (6.3)

2(2.8)

21 (29.6)

40 (56.3)
8 (11.3)

6 (8.5)
33 (46.5)
31 (43.7)

1(1.4)

42 (59.2)
29 (40.9)
62 (87.3)

54 (76.1)
17 (23.9)
50 (70.4)

L (L7
4(6.7)
8 (13.3)
15 (25.0)
17 (28.3)
10 (16.7)
5(8.3)
0

4 (8.3)
1.1
5(10.4)
10 (20.8)
12 (25.0)
6 (12.5)
9 (18.8)
0

1(2.1)
0 0

71 (100.0)

70 (98.6)
0

0

Local 0 0

Other 1 (0.7) 1 (1.4)
Units transfused (red cells) 12+18 0.8+ 13
Operative time (minutes) 203.7+92.5 149.5 + 60.7
Revascularization type

Embolectomy

Extra-anatomic bypass

Endarterectomy

Bypass (all)

With vein

With prosthetic
Days from hospital admission to operation
Bowel resection
Total work relative value units

*
+

71 (50.0) 71 (100.0)
0

16 (11.3)
55 (38.7)
17 (12.0)
38 (26.8)
1.8+29
48 (33.8)

52.5+232

16 (22.5)
55 (77.5)
17 (23.9)
38 (53.5)
25+36
15 21.1)
55.1 +24.6

~J

£ W

O W —

mA;

wHp ocooo
D=

n

* Where resident involved.
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source had a shorter operative time and were more
likely to involve a concomitant bowel resection. In
cases of thrombotic AAMI, 16 (22.5%) underwent
endarterectomy and 55 (77.5%) required a bypass.
Seventeen bypass procedures (31%) used a vein and
38 (69%) were performed with a prosthetic conduit. No
extra-anatomic bypasses were identified in the sample
(bypasses with an iliac artery origin for a retrograde
bypass to the mesenteric vessels defined by CPT codes
35632 and 35633).

Associations with Morbidity, Mortality, and
Length of Stay

Overall, defined morbidity occurred in 69 per cent of
the total AAMI cases. In the subsets, 78 per cent of the
embolic cases experienced major morbidity versus 61
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associations with morbidity were observed for con-
comitant bowel resection (OR, 17.7; 95% CI, 3.9 to
79.9; P < 0.001), interhospital transfer (OR, 5.6; 95%
Cl 14 to 21.5; P = 0.013), and resident involvement
(OR, 2.7,95% CI, 1.0 to 7.4; P = 0.045). Multivariable
predictors of mortality included impaired functional
status (OR, 4.0; 95% CI, 1.8 to 9.0; P < 0.001), in-
creased age (OR 1.2 for 5-year increase; 95% Cl, 1.1 to
1.5; P = 0.007), and postoperative septic shock (OR,
3.1;95% CI, 1.2 to 7.8; P = 0.017).

Discussion

In this multicenter sample of prospectively collected
data regarding revascularized cases of AAMI in North

TaBLE 4.  Mudtivariable Predictors of Morbidity

per cent of the thrombotic cases. Mean LOS was 16.0 + Morbidity

16.4 days, and median LOS was 10.5 days (6.0, 22.0). 95%

Thirty-day mortality was 30 per cent (38% for cases of ~ Confidence

embolic AAMI and 23% for thrombotic AAMI). Variable Odds Ratio  Interval I
Univariable associations with morbidity and mortality Bowel resection with 17.7 3.9-79.9  <0.001

are summarized in Table 3. Significant univariable as- u rev.anularizfation e Laals 0013

1ati 3 11 M osplta transfer . A—z1, .

sociations with morbidity and mortality were observed Resident involvement 27 074 0.0446

for emergency surgery, decreased functional status,

preoperative sepsis, AAMI etiology (embolic vs throm-

botic), hospital transfer status, and bowel resection at the  TABLE 5. Multivariable Predictors of Mortality

time of revascularization. In addition, univariate associ- Morbidity

ations with mortality were also seen with surgeon spe- 95%

cialty (general vs vascular surgeon), increased patient Confi dZn ce

age, prior cardiac surgery, history of stroke, postoperative Variable Odds Ratio Interval P

acute .renal fa¥1ure, postoperative hemorrhage, post- Impaired fnctional 20 18290 0.001

operative septic shock, and weight loss greater than status

10 per cent weight loss in the past 6 months. Increased age 1.2 1.1-1.5 0.007
Multivariable analyses of morbidity and mortality are POStOPiratlve septic 3.1 1.2-7.8 0.017

summarized in Tables 4 and 5. Significant multivariable __S1°

TasLE 3. Univariate Predictors of Morbidity and Mortality

Morbidity Mortality
95% 95%
Odds Confidence Odds Confidence
Variable Ratio Interval P Ratio Interval P
Emergency surgery 38 1.8-8.1 <0.001 4.0 1.5-10.4 0.004
Nonindependent functional status 2.8 1.2-6.4 0.016 4.8 2.2-10.3 <0.001
Increased age* 1.3 1.1-1.4 0.004
Preoperative sepsis/sepsis inflammatory 29 1.4-6.1 0.005 34 1.5-7.3 0.002
response syndrome

Concomitant bowel resection 18.6 43-81.0 <0.001 2.2 1.1-4.6 0.037
Embolic etiology 2.2 1.1-4.7 0.031 2.1 1.0-4.4 0.046
Hospital transfer 6.0 1.7-21.0 0.005 29 1.3-6.4 0.011
General vs vascular surgeon 2.0 0.94.5 0.10 24 1.2-5.2 0.019
Greater than 10% weight loss 0.3 0.1-0.9 0.038
Acute renal failure 39 1.0-14.4 0.045
Postoperative hemorrhage 3.7 1.1-12.3 0.036
Postoperative septic shock 33 1.5-7.6 0.005

* Greater than 5 years.
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America, AAMI remained a highly morbid and lethal
condition. Predictors of morbidity and mortality in-
cluded factors associated with advanced presentation
and delays in definitive treatment as well as factors
specific to the populations at risk.

AAMI has long been known to represent a serious
threat to the lives of affected patients. A number of
well-characterized single-center series have addressed
this topic. Endean et al.> examined 58 patients with
vaso-occlusive AAMI and found a nearly equal num-
ber of cases secondary to thrombosis and embolus with
a 60 per cent overall mortality for cases of arterial
occlusion. Park et al.® examined the experience at the
Mayo Clinic with 58 patients and found a 43 per cent
prevalence of pre-AAMI symptoms consistent with
chronic visceral ischemia and a 32 per cent overall
mortality with the need for bowel resection and in-
creased patient age independently predictive of mor-
tality. Our group examined 76 patients with AAMI at
Wake Forest* and demonstrated a high prevalence of
advanced clinical presentation with 81 per cent of
patients manifesting a gangrenous bowel. Delays in
treatment were common as were premorbid conditions
increasing patient risk for AAMI, including symptoms
of chronic mesenteric ischemia (34%) and unantico-
agulated atrial fibrillation (12%). Overall mortality was
62 per cent and lifelong dependence on parenteral
nutrition among survivors was common. Other re-
ports'- 3- =13 have supported the findings from these
large experiences, specifically the high mortality
rates of 30 to 70 per cent and the association of
mortality with increased age, delays in presentation,
and advanced clinical presentation. However, all of
these reports have represented retrospective reviews
at single institutions and are subject to inherent biases
of local referral and practice patterns.

This report represents the first large, multicenter
report concerning AAMI using prospectively collected
data that we are aware of. It examined 142 cases of
revascularized AAMI in 211 North American hospitals
using data from the ACS-NSQIP. These data have
affirmed many of the findings from the prior single-
center studies and provided additional novel data.
Specifically, these data have affirmed the relatively
rare occurrence of AAMI. Only 142 revascularized
AAMI cases were observed in a sample of over 600,000
sampled major operations. Although the ACS-NSQIP
represents a nonrandom, structured sample of major
surgeries that is not specifically designed to provide
weighted prevalence and incidence information, this
relative rarity of AAMI cases, representing less than
0.02 per cent of major surgical cases, is striking. AAMI
was also demonstrated to be a disease of the elderly and
the infirm with a mean age for patients of 66 years and
35 per cent of patients having some degree of functional
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dependence. Also in agreement with prior reports, the
morbidity and mortality of these cases were high. A
total major morbidity rate of 69 per cent and a mortality
rate of 30 per cent were observed. The mortality rate
may appear to represent an improvement over historical
controls, and this may be true; however, it must be re-
membered that the characteristics of the ACS-NSQIP
data set made it practically impossible to identify cases
of AAMI not treated by revascularization (i.e., un-
salvageable cases with massive bowel necrosis). These
cases represented a significant portion of the samples
reported in the previously discussed single-center se-
ries* > and demonstrated the worst results.

The larger sample size afforded by the ACS-NSQIP
database also allowed for more robust multivariable
analyses of adverse outcomes. In this report, major mor-
bidity was associated with the need for a bowel resection
at the time of revascularization, the receipt of the patient
to the treating institution through interhospital transfer,
and the participation of a surgical resident in the opera-
tion. We feel that these results indicate the adverse pre-
dictive power of delays in definitive care and advanced
clinical presentation as the result of such delays. We do
not feel that the participation of a surgical resident is a
predictor of morbidity, per se, as much as such partici-
pation is the result of the patient’s transfer to a teaching
facility. Mortality was predicted, in this report, by im-
paired functional status, increased patient age, and the
occurrence of postoperative septic shock. We feel that
these associations with mortality are indicative of the
adverse effects of patient-specific factors indicating in-
firmity (age and functional status) and the occurrence of
septic sequelae so common with advanced presentations
of AAML

This report also detailed a number of other very in-
teresting findings. Despite the fact that etiology of
AAMI (thrombosis vs embolus) was not an independent
predictor of morbidity or mortality, it was very in-
triguing that embolic AAMI cases were more likely to
be associated with an emergent operative status, need
for bowel resection, presence of preoperative sepsis, and
higher morbidity and mortality. We speculate that the
strong associations of embolic AAMI with bowel ne-
crosis led to its relative nonsignificance as an indepen-
dent predictor in multivariable modeling, but that does
not detract from the importance of the findings. As to
why this occurs, we hypothesize that patients with
embolic AAMI do not possess the collateral mesenteric
circulation that is so commonly observed in the evalu-
ation of patients with chronic atherosclerotic mesenteric
occlusive disease, which is the primary underlying
condition leading to cases of thrombotic AAMI. As
such, when the embolus acutely occludes the midgut
circulation, the ischemia is immediately profound and
rapidly progressive. This acuity of ischemia coupled
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with the rarity of the condition (which likely leads to its
noninclusion in the differential diagnosis for acute ab-
dominal pain in the minds of most early evaluators of
these patients) could certainly be a postulated mecha-
nism for the observed results in terms of the advanced
presentations of embolic AAMI in this report. Another
interesting finding was the high incidence of significant
weight loss preceding the AAMI event in the thrombotic
group. This finding echoes the previous findings of
Edwards et al.# and Park et al.® and suggests a need for
intensified efforts in identifying and treating patients
with chronic mesenteric ischemia before thrombosis of
their occlusive disease.

These novel findings aside, this analysis represents
an examination of a large multicenter database with a
number of important limitations. First, the ACS-NSQIP
database was not designed specifically to answer ques-
tions regarding AAMI and lacks important data points
that would allow for the identification of patients treated
without revascularization. For example, we examined all
patients with ICD-9 codes for acute mesenteric ischemia
(as defined in the methods) without the codes for re-
vascularization and the search yielded over 4000 cases.
The procedure codes associated with these cases in-
cluded hernia repairs, colon resections, adhesiolysis, and
appendectomies. As such, we did not feel that this likely
represented a legitimate sample of AAMI of vascular
origin but more likely a collection of strangulated her-
nias, bowel obstructions, etc. The structure of the data-
base also excludes information on subsequent operative
procedures within the same hospitalization making it
impossible to accurately track the practice of second-
look laparotomy and the need for subsequent bowel
resection, a practice that has been demonstrated to affect
mortality.* ! This limitation is likely to affect other
analyses of ACS-NSQIP data, and it would be ideal if
future iterations of the data set would allow for tracking
of multiple operations within the same hospital stay.
Furthermore, the codes included in the ACS-NSQIP
purposefully exclude catheter-based codes making it
impossible to identify AAMI cases treated with throm-
bolysis, stents, angioplasty, etc. Although these practices
represent a minority of cases in recent investigations,
their use to treat AAMI is increasing.'# Lastly, the ne-
cessity of ICD-9 and CPT codes to identify cases relies
on the accuracy of both the physicians and coding per-
sonnel at the institution of origin as well as the com-
petence of the abstracting NSQIP research nurses. It is
likely that a number of AAMI cases were miscoded and
missed in the generation of this study sample.
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These limitations aside, this report represents a
novel multicenter review of AAMI demonstrating the
gravity of AAMI and the implications of delayed di-
agnosis, advanced clinical presentation, and patient-
specific factors in predicting subsequent morbidity and
mortality. Efforts directed at prevention and increasing
the speed of diagnosis and definitive treatment appear
to be necessary to improve on the observed outcomes.
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