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Objective

To evaluate the University of Kentucky experience in treating
acute intestinal ischemia to elucidate factors that contribute to
survival.

Summary Background Data

Acute intestinal ischemia is reported to have a poor progno-
sis, with survival rates ranging from 0% to 40%. This is based
on several reports, most of which were published more than a
decade ago. Remarkably, there is a paucity of recent studies
that report on current outcome for acute mesenteric
ischemia.

Methods

A comparative retrospective analysis was performed on pa-
tients who were diagnosed with acute intestinal ischemia be-
tween May 1993 and July 2000. Patients were divided into
two cohorts: nonthrombotic and thrombotic causes. The lat-
ter cohort was subdivided into three etiologic subsets: arterial
embolism, arterial thrombosis, and venous thrombosis. Pa-
tient demographics, clinical characteristics, risk factors, surgi-

cal procedures, and survival were analyzed. Survival was
compared with a collated historical series.

Results

Acute intestinal ischemia was diagnosed in 170 patients. The
etiologies were nonthrombotic (102/170, 60%), thrombotic
(568/170, 34%), or indeterminate (10/170, 6%). In the throm-
botic cohort, arterial embolism accounted for 38% (22/58) of
the cases, arterial thrombosis for 36% (21/58), and venous
thrombosis for 26% (15/58). Patients with venous thrombosis
were younger. Venous thrombosis was observed more often
in men; arterial thrombosis was more frequent in women. The
survival rate was 87% in the venous thrombosis group versus
41% and 38% for arterial embolism and thrombosis, respec-
tively. Compared with the collated historical series, the sur-
vival rate was 52% versus 25%.

Conclusions

These results indicate that the prognosis for patients with
acute intestinal ischemia is substantially better than previously
reported.

Numerous surgical reports have indicated that acute irsurvival is unknown. This is due in part to the paucity of
testinal ischemia (All) is associated with a poor prognodata regarding outcome analyses during the past decade.
sis}~" The basis of treatment for this condition traditionally One aspect that influences survival is the cause of bowel
emphasizes early diagnosis, resection of infarcted bowekchemia, which can be classified as nonthrombotic or
targeted surgical or nonsurgical restoration of blood flow tehrombotic events. Conditions that cause nonthrombotic
ischemic intestine, second-look laparotomy, and supportivgesenteric ischemia include low-flow states (e.g., cardio-
intensive caré~'? Whether current diagnostic tests a”dgenic shock, pancreatitis, sepsis, hypovolemia), mechanical
these therapeutic strategies have had a favorable impact R ;ses (e.g., strangulated hernia, adhesive bands, intussus-
ception), trauma, aortic dissection, drug-related causes (e.g.,
ergot overdose), and colon ischemia after abdominal aortic
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Table 1. COEXISTENT CONDITIONS IN PATIENTS WITH THROMBOTIC MESENTERIC

ISCHEMIA
Arterial Venous
Arterial Embolism Thrombosis Thrombosis
Condition No. % No. % No. %
Cardiac disease 20/22 91* 9/20 45 2/15 13
Myocardial infarction 6/22 27 5/20 25 1/15 7
Previous myocardial revascularization 1/22 5 4/20 20 0/15 0
Atrial fibrillation 18/22 82t 0/20 0 1/15 7
Valvular disease 2/22 9 1/20 4 0/15 0
Congestive heart failure 10/22 45% 3/20 15 0/15 0
Cerebrovascular 5/22 23 5/20 25 0/15 0

* P = .008 vs. arterial and venous thrombosis.
1 P = .0001 vs. arterial and venous thrombosis.
¥ P = 0.002 vs. arterial and venous thrombosis.

botic intestinal ischemia compared with results reportedhrombotic (58/170, 34%), or indeterminate (10/170, 6%).

during the past 30 years. In the nonthrombotic group, the mean age was 63.3 years
(range 18-86). The male/female ratio was 1.9. The non-
METHODS thrombotic causes were associated either with a low-flow

state (71/102, 70%) or resection of an abdominal aortic

The charts of all patients at the University of Kentucky aneurysm (31/102, 30%). In these categories, the ages were
Medical Center with the diagnosis of All between May g0.9 and 68.8 years and the male/female ratio was 1.4 and
1993 and July 2000 were reviewed and systematically ang 2, respectively.
alyzed with respect to pathogenesis, therapy, and outcome. patients with thrombotic causes of All, the primary focus
Based on the clinical and surgical findings, patients wergy this report, had a mean age of 60.9 years (range 20-91).
identified as having a nonthrombotic or a vascular throm-pege patients had a male/female ratio of 0.8. They were
botic event (i.e., mesenteric arterial embolism, mesenterig|assified according to cause: arterial embolism (22/58,
arterial thrombosis, or mesenteric venous thrombosis). R%S%), arterial thrombosis (21/58, 36%), and mesenteric

gardless of cause, the study was limited to patients who hagy s thrombosis (15/58, 26%). In patients with arterial
clinical evidence of All confirmed by endoscopy, Iaparos—embolism the average age was 75:52.6 years (range

copy, or celiotomy. Demographic information, risk factors,44_91), with two patients younger than 50 years. The

tlme mterval between qnset of symptoms gnd d!agnOS'.Smale/female ratio was 0.8. The most common symptom was
vital signs at presentation, laboratory studies, diagnostic

. , 0 )

studies, and hospital length of stay (LOS) were recorded.ati)tLUpr:a?Jr;seZt ?IO?SS Orz;?; p\%?nftﬁlzﬁloglgz/o ) 4208/3)0 c:\rtzd
Patient age, vital signs, LOS, laboratory results, and deat iarrhea (4/22 18(V,) Thg :';wera e gme bet\;veen %hset of

were analyzed using two-way analysis of variance to deter- ! o). I ge time b .

mine whether differences existed among diagnostic group ymptoms and presentation for definitive intervention was

When analysis of variance indicated a significant differenc -4+ 0.6 days. Half of these patients appeared for treatment

among these groups, a post hoc analysis using the Fish@fjthin 24 hours of the onset of symptoms. Associated

plausible least significant difference post hoc test was perM€dical conditions are shown in Table 1. All but two of the
formed to identify significant differences between specificP@tients had a history of significant heart disease. The
groups. Differences in patient gender and coexistent clinicafource of the emboli was usually the heart and was most
conditions were evaluated between groups using Chi_squtfjuféequently related_ to atrial fibrillation. Other sources in-
analysisP < .05 was considered significant. The StatView cluded a left ventricular mural thrombus (1/22, 5%) and an
V5.0 (SAS Institute, Inc., Cary, NC) software program wasintraaortic balloon pump (1/22, 5%). With respect to risk

used for the statistical analyses. factors, smoking and hypertension were observed in more
This Study was approved by the Institutional Reviewthan half the patients, more than a third of the patients had
Board at the University of Kentucky. chronic obstructive pulmonary disease, and almost a quarter

of the patients had a history of peptic ulcer disease and
hyperlipidemia (Table 2). Laboratory studies revealed a
RESULTS marked leukocytosis, elevated blood urea nitrogen, mildly
During the study period, 170 patients with All were elevated serum creatinine, and an elevated serum lactate
identified. The causes were nonthrombotic (102/170, 60%)evel (Table 3). Diagnostic studies performed in this patient
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Table 2. RISK FACTORS IN PATIENTS WITH THROMBOTIC MESENTERIC ISCHEMIA
Arterial Arterial Venous
Embolism Thrombosis Thrombosis
Risk Factor No. % No. % No. %
Hyperlipidemia 4/22 18 3/20 15 0/15 0
Smoking 12/22 55 18/20 90* 7/15 47
Hypertension 11/22 50 9/20 45 3/15 20
Diabetes mellitus 4/22 18 3/20 15 1/15 7
Chronic obstructive pulmonary disease 9/22 4 6/20 30 1/15 7
Peptic ulcer disease 5/22 23 11/20 55 3/15 20
Cancer 2/22 9 2/20 10 3/15 20

*P = .019 vs. arterial embolism and venous thrombosis.

group included angiography in 11 patients and a computedays, although six patients came to treatment within 24
tomography scan in 5 patients. Other tests included diaghours of the onset of symptoms. The most common symp-
nostic peritoneal lavage, transesophageal echocardiographtgm, sudden onset of abdominal pain, was observed in all
and celiotomy. With the exception of one patient who patients and was associated with nausea (13/21, 62%), vom-
refused, all those with the diagnosis of arterial embolismiting (13/21, 62%), diarrhea (7/21, 33%), postprandial pain
underwent surgery (Table 4). Thrombolytic therapy was no{4/21, 19%), and weight loss (2/21, 10%). Associated med-
attempted in any of these patients. Ten patients had ®al conditions for these patients are shown in Table 1. Half

second-look laparotomy. The average LOS was 1336

of the patients had a cardiac history. With respect to risk

days. If five patients were excluded for reasons of comforfactors, smoking was observed in almost all patients, hy-

care only, the LOS increased to 179 2.7 days. The

pertension and peptic ulcer disease in half of the patients,

overall death rate was 59% (13/22), slightly less than thagnd chronic obstructive pulmonary disease in a third of the

observed in the collated series as shown in Table 5.

patients (see Table 3). Similar to patients in the arterial

Patients with arterial thrombosis were on average 39.0 empbolism group, patients with arterial thrombosis had a
2.7 years old (range 41-80); one third (7/21) were 50 yeargykocytosis and an increase in serum lactate level, but a
of age or younger. The male/female ratio was 0.3. Timenj|q elevation in blood urea nitrogen (see Table 3). Diag-

from onset of acute symptoms to presentation wast4140

Table 3. VITAL SIGNS AND LABORATORY
STUDY RESULTS AT THE TIME OF
DIAGNOSIS

Arterial Arterial Venous
Embolism Thrombosis Thrombosis

Factor (n =22) (n=21) (n = 1Y)
Mean BP (mmHg) 92 +4 86 =4 89 + 4
Pulse (min~") 108 £ 6 107 £ 4 98 +5
Respiratory rate (min~") 22 +2 22 +2 20 =1
WBC (x 10%/mL) 233+ 18" 181x26 156=*=27
Hematocrit (%) 39.1 =15 362=*x17 406=*27
Platelet (x 10%/mL) 307 + 32 325 + 37 215 + 23
CO, (mg/dL) 22108 23.7*x183 227=*=09
BUN (mg/dL) 364 40t 211x30 19.1=*=35
Creatinine (mg/dL) 2104 1.1 =01 1.3+03
pH 7.45*+0.02 7.38+0.03 7.41=*=0.03
Lactate (mg/dL) 41 05 53+1.3 3.7x16

BP, blood pressure; WBC, white blood cell count; BUN, blood urea nitrogen.
Values represent mean = SEM.

*p = 0.014 compared to arterial thrombosis and venous thrombosis.

Tp = 0.003 compared to arterial thrombosis and venous thrombosis.

nostic studies performed in this patient group included
angiography in eight patients and computed tomography
scanning in seven. All patients underwent surgery (see
Table 4), with intraoperative revascularization accom-
plished by either an aorta-to-superior mesenteric artery by-
pass graft or thrombectomy. Two patients were treated with
thrombolytic therapy before surgery. One patient subse-
quently required a bowel resection; the other patient was
found to have massive bowel necrosis at laparotomy, pre-
cluding further intervention. All but one of the patients who
underwent revascularization also underwent bowel resec-
tion. Four of seven patients who underwent revasculariza-
tion died; two of seven died who had bowel resection only.
Five patients were returned to the operating room for a
second-look laparotomy. The average LOS was 15404
days. If eight patients were excluded for comfort care only,
the LOS increased to 229 5.5 days. The death rate for the
arterial thrombosis group was 62%, which was 30% lower
than the reported collated mortality rate (see Table 5).

In the cohort of patients with mesenteric venous throm-
bosis, the average age was 43.(B.2 years (range 20—-63).
Almost three quarters of the patients (11/15) were younger
than 50 years and almost half (7/15) were younger than 40
years. The male/female ratio was 2.8. The most common
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Table 4. TYPE OF SURGICAL INTERVENTION FOR PATIENTS WITH THROMBOTIC
INTESTINAL ISCHEMIA

Arterial Venous
Procedure Arterial Embolism Thrombosis Thrombosis

No. % No. % No. %
Celiotomy only 5/22 23 8/21 38 2/15 13
Bowel resection 7/22 32 5/21 24 4/15 27
Revascularization * bowel resection 8/22 36 6/21 29 0 0
No operation 1/22 5 0 0 9/15 60
Other procedure (closure of bowel perforation) 1/22 5 0 0 0 0

symptom was abdominal pain (14/15, 93%), associated wittomy. Two patients had thrombolytic therapy (urokinase)
nausea (10/15, 67%), vomiting (9/15, 60%), diarrhea (2/15selectively infused into the superior mesenteric artery; both
13%), hematemesis (2/15, 13%), and hematochezia (2/15urvived. Four patients were returned to the operating room
13%). On average, patients had symptoms for 15.6.0  for a second-look laparotomy. The average LOS was 4.9
days before admission. Three patients were admitted withiB.3 days. In two patients who died, one had an anastomotic
24 hours of the onset of symptoms. Associated medicalak after pancreatoduodenectomy. In the other, diagnosis
conditions are shown in Table 1. Two patients had a historyvas made 45 days after onset of symptoms when general-
of cardiac disease and one had atrial fibrillation. With re-ized peritonitis from bowel perforation had developed. The
spect to risk factors, smoking was observed in half of thedeath rate for the venous thrombosis group was 13%, almost
patients, and peptic ulcer disease and cancer were observide times less than that observed in the collated series (see
in one fifth of patients (see Table 2). A hypercoagulableTable 5).

profile was obtained only in patients with a diagnosis of

mesenteric venous thrombosis. Of those tested, a third wer,

found to have a protein C or protein S deficiency. PatientsISISCUSSION

with mesenteric venous thrombosis had a moderate leuko- This report makes several important observations. Ap-
cytosis and an elevated serum lactate level (see Table 3roximately a third of All cases were due to a vascular
The diagnosis of mesenteric venous thrombosis in mogthrombotic etiology, an incidence less than previously re-
patients (12/15) was made on the basis of an abdomingdorted. However, one quarter of these patients had mesen-
computed tomography scan (Fig. 1). Other diagnostic studteric venous thrombosis, a rate higher than expetted.

ies included endoscopy (& 3), angiography (= 2), and  Arterial thromboembolic events affected patients over a
duplex ultrasound (= 3). Most patients were treated with wide age range who were characterized by a high incidence
anticoagulation without surgery (see Table 4). In the twoof smoking, hypertension, and a history of cardiac disease.
patients who underwent celiotomy without bowel resectionHowever, those with venous thrombosis were predomi-
the bowel was ischemic but not infarcted. In no patient washantly men younger than 50 years. Most importantly, the
an attempt made to perform a mesenteric venous thrombegprognosis for patients with All in the University of Ken-

Table 5. COMPARATIVE DEATH RATES FOR THROMBOTIC CAUSES OF ACUTE
INTESTINAL ISCHEMIA

Arterial Arterial Venous Overall

Embolism Thrombosis Thrombosis Deaths
Author Year No. % No. % No. % No. %
Ottinger’ 1967 22/29 76 21/22 95 8/10 80 51/61 83
Smith? 1976 6/7 86 9/10 90 3/3 100 18/20 90
Kairaluoma® 1977 10/11 91 19/21 90 — 29/32 91
Hertzer* 1978 4/7 57 2/2 100 — 6/9 67
Sachs® 1982 9/14 64 12/12 100 4/11 36 25/37 68
Bergan® 1987 5/6 83 6/8 75 — 11/14 79
Klempnauer” 1997 16/21 76 22/27 81 11/30 37 49/78 62
Collated experience 72/95 76 91/102 89 26/54 48 189/251 75

Current series 2000 13/22 59 13/21 62 2/15 13 28/58 48
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Figure 1. Abdominal computed tomography scan in a patient with
mesenteric venous thrombosis. The arrow points to the superior mes-
enteric vein. The vein is distended with intraluminal thrombus. The ve-
nous wall is enhanced with contrast as a result of arterial filling of the
venous vasa vasorum and gives a halo effect.

tucky analysis was substantially better than previously re
ported, a finding that supports the hypothesis that earl
diagnosis and aggressive treatnénf can have a salutary
effect on survival.

Historically, All portends a poor prognosis, with death
rates ranging from 60% to 100%’ The surgical treatment
of the condition is well established and consists of revas
cularization and/or resection of nonviable bowet? How-
ever, successful treatment depends on the ability to mak@gure 2 Seleotive gneriogrgm of the superior mesenteric artery lthat
thle,:3 correct diagnosis of the underlying condition. Giulini etf:;ﬁ :Sn:r'gg; o C'f;t;net d\’iggl :Qesr?sbglcucsluéagw)' The. proximal
al*® have shown a correlation between prompt diagnosis of
All and survival. However, because of the nonspecific na-
ture of symptoms during the early phase of the diseasthe elderly’” These patients may have atypical presenta-
process, diagnosis is often delay€dn these patients, the tions or may be confused and unable to articulate their
diagnosis is entertained only after extensive infarction hasomplaints, further confusing the clinical pictureAs the
developed, and aggressive surgical intervention may beurrent report shows, however, younger patients are also
futile. This led Taylor et df to state that “the mortality rate affected, and failure to recognize that patients over a wide
for patients with acute intestinal ischemia will probably age range are at risk for intestinal ischemia will delay
always remain high.” Although this bleak expectation isdiagnosis. Some authors have advocated early arteriography
justified based on historical data, our current analysis doei patients with suspected All both for diagnostic purposes
not substantiate this conclusion. and to help optimize surgical treatment for the underlying

One of the most important factors relative to successfulrterial patholog$? (Fig. 2).
outcome is early diagnosis. Intestinal ischemia is found in 1 Aggressive management is also crucial for successful
or 2 of 1,000 hospital admissiond,or 1% to 2% of all  outcome?*%1*19n general, treatment involves fluid resus-
patients admitted with gastrointestinal diseaSeBecause citation, invasive hemodynamic monitoring, prophylactic
of its relative rarity, physicians may not recognize the earlyantibiotics, and systemic anticoagulation with heparin.
nonspecific signs and symptoms and thereby attribute @hese principles are especially important in patients with
patient’s complaints to other caus€sror example, a high mesenteric venous thrombosis. Heparin is necessary to pre-
percentage of patients in the current study gave a history ofent propagation of thrombus, and long-term anticoagula-
peptic ulcer disease, seen especially in patients with arterigion with warfarin is needed to prevent recurrence, which is
thrombosis. This finding may, in part, have contributed toreported in more than one third of patieffsClose moni-
the delay in diagnosis seen in this cohort of patients. Suckoring of fluid status is required because in patients with
a delay can often lead to therapy that ultimately proves to b@enous thrombosis, significant bowel congestion can de-
without benefi! Further, All is thought to affect primarily  velop; this in turn can lead to sequestration of large volumes
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of fluid.?® If undertreated, this process can progress tdeatures could be identified that specifically differentiated
hemoconcentration, hypovolemia, and shock, exacerbatingatients among diagnostic groups or predicted survival.
the ischemia. Surgery is reserved for patients in whom signs In view of the improved outcome, there are recognized
of bowel infarction develop; if required, these patients maylimitations to the current review. The number of patients in
need wide resectioff. There are anecdotal reports of ve- each diagnostic category was small, although larger than
nous thrombectomy, but this has not shown improved outmost of the individual series available for analysié Al-
come and is generally not recommend@d® In contrast, though the favorable outcomes noted in the University of
patients with arterial causes of All should undergo emergenKentucky series may be related to a population skewed
surgery to revascularize ischemic bowel and resect infarctetbward patients with milder forms of intestinal ischemia, the
bowel. Revascularization can be accomplished by extracsoexistent conditions and risk factors suggest that the pa-
tion of thrombus or embolus and/or bypass of the occlusivéient population is representative. Also, a retrospective com-
lesion. After revascularization, a conservative approach tgarative analysis does not take into consideration that treat-
bowel resection is warranted to preserve as much intestinment rendered for specific patients was carried out by
as possible. In all patients, bowel that is not infarcted but ofmultiple physicians and that each physician tailored the
guestionable viability should not be resected; in these casesgatment to the specific findings and needs of the patient.
a second-look laparotomy is indicatédIn the current Finally, this study does not include a cost analysis. It was
report, bowel viability was assessed by visual inspectiomoted that patients who survived had an average LOS of 3
(color, peristaltic activity), presence of Doppler signals onweeks, half of which was spent in the intensive care unit.
the antimesenteric border, and fluorescein uptake as vieweddiven the severity of this iliness, future studies are needed
under ultraviolet illumination. Nonviable bowel can be to determine whether additional financial and human re-
safely resected at the second laparotomy. sources necessary for improved survival are justified.

With the current interest in the endovascular treatment of This study does, however, represent a contemporary anal-
vascular disease, the role of endovascular techniques, sughkis of patients with All secondary to thrombotic causes
as thrombolysis and percutaneous transluminal angioplastyho were treated according to accepted guidelines and in
to restore bowel perfusion in patients with All needs to bewhom survival was substantially better than previously re-
considered. In the current report, these methods of treatmepbrted. This improvement was observed with respect to
were only occasionally used. However, recent reports haveverall survival as well as in each of the thrombotic cate-
described the utility of these less invasive techniques for thgories. Despite the lower death rate, however, there is still
treatment of intestinal ischemf&:° The ability to institute  opportunity for improvement. The two deaths observed in
immediate treatment in the form of thrombolysis at the timepatients with mesenteric venous thrombosis were either
of diagnostic angiography holds some attraction. Howeverpreventable or not specifically related to the mesenteric
although this may more rapidly restore blood flow to theischemic event. In the group of patients with arterial causes
bowel in some patients, the time needed for lysis of throm-of All, 13 patients, 5 in the arterial embolism group and 8
bus is variable, and bowel viability cannot be accuratelyin the arterial thrombosis groups, were found to have ex-
assessed without laparotomy. Reliance on thrombolysis ttensive bowel infarction at the time of laparotomy and
restore bowel perfusion may in fact result in significantreceived only comfort care treatment. By definition, the
delays, exacerbating bowel ischemia. Consequently, whatiagnosis in these patients was delayed. Had these patients
was ischemic but potentially viable bowel may progress tdbeen excluded and the death rate based on patients who
bowel infarction while awaiting thrombolysis. Currently, were aggressively treated, the death rate would have been
surgical revascularization with concurrent assessment dbwer (i.e., 47% and 38% for patients with arterial embolism
bowel viability should be considered the standard approachnd arterial thrombosis, respectively). These results con-
to patients with All from arterial thromboembolism. Signif- tinue to show the importance of early diagnosis and aggres-
icant clinical judgment will be required to select appropriatesive treatment, and also emphasize that future survival rates
patients for endovascular treatment of All. should be substantially better than the prognosis previously
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Sm_gh Rf,h_Shah RC, L_ee STéACUte Tg?:h;e;glvssgg?r ocelusion: Rsection exteriorized or simply closed with a planned second-look to
review of thirty-two patients. Surgery P e EEeT establish viability and reestablish intestinal continuity?

Slater H, Elliott DW. Primary mesenteric infarction. Am J Surg 1972; Finally, | cannot help but ask if you used enteral or parenteral nutrition

1?3:309_311' _in the postoperative period. Your arterial embolus and thrombosis groups
Finucane PM, Arunachacam T, O'Dowd J, et al. Acute mesenteriGe, asent a human intestinal ischemia reperfusion injury similar to the
infarction in elderly patients. J Am Geriatr Soc 1989; 37:355-358. 5,56 model that Dr. Kudsk reported on earlier today. Did those patients
Bergan JJ. Diagnosis of acute intestinal ischemia. Semin Vasc Surg,at were successfully revascularized demonstrate a clinical picture of lung
1990; 3:143-148. failure? If so, this observation would help to validate animal models of
Rhee RY, Gloviczki P, Mendonca CT, et al. Mesenteric venousinestinal ischemia/reperfusion as a precursor to organ system failure.
thrombosis: still a lethal disease in the 1990s. J Vasc Surg 1994; | ithank the Association for the privilege of the floor.

20:688—-697. DR. RICHARD BELL (Columbia, South Carolina): Thank you very
Harward TRS, Seeger JM. Mesenteric venous thrombosis. In: Ernghych, Dr. Baker, Dr. Townsend, President Aust, members, and guests.
CB, Stanley JC, eds. Current therapy in vascular surgery. St. Louisiyhen | first got this paper, | thought the point was going to be that things
Mosby; 1995:710-713. got better in Lexington after | left the University of Kentucky, particularly
Kazmers A. Intestinal ischemia caused by venous thrombosis. Inyith reference to this problem. But after reading the manuscript carefully,
Rutherford RB, ed. Vascular surgery. Philadelphia: Saunders; 2000 appears to me that the authors suggest that early diagnosis and aggressive
1524-1531. resuscitation and timely operative intervention can result in survival rates
Levy PJ, Krausz MM, Manny J. Acute mesenteric ischemia: improvedthat approach 70% or so. This is the largest series of which | am aware and
results: a retrospective analysis of ninety-two patients. Surgery 1990one that reports some of the best outcomes. Early diagnosis may be the key
107:372-380. to this. And my question is similar to those who have come before me.
Loomer DC, Johnson SP, Diffin DC, et al. Superior mesenteric arterywhat have you learned over this aimost 84-month period that helps me as
stent placement in a patient with acute mesenteric ischemia. J Vasa practicing surgeon make the diagnosis earlier? Is there anything in the
Intervent Radiol 1999; 10:29-32. physical examination, the history, the laboratory that gets me to consider
VanDeinse W, Zawacki JK, Phillips D. Treatment of acute mesentericangiography or operative intervention at an earlier date?

ischemia by percutaneous transluminal angioplasty. Gastroenterology A second question is what do you see the role and the future role of
1986; 91:475-478. endovascular manipulation and endovascular pharmacotherapy in these
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disease processes? Seidel in the Journal of Vascular Surgery in August dfagnosis on the basis of CT scanning. Our radiologists are somewhat
1999 had an animal model that suggested measuring the basic electricegnsitized to this diagnosis and can pick out fairly early signs on CT scans
rhythm of the small bowel might be a key in the early recognition of thesethat lead us to the diagnosis of ischemic bowel or infarcted bowel. We have
problems. Do you have any thoughts about that? used duplex ultrasound in some cases but have not found it particularly
And the last question that | have for you pertains to the second-lookuseful, especially because of the reasons you brought up, the large amount
celiotomy. Would you share your findings at the second-look with me? Myof bowel gas that is present. It also requires the technician to be present,
personal experience suggests that this procedure has not been therapeutiaimd in our hospital, they are not available at night and on weekends, and
most of my patients. If the ischemic process has progressed, these patiergien these patients come in at that time.
are usually dead within 48 hours. And those who have corrected their base We have used thrombolysis and stenting in some patients, particularly
deficits have not required further resection. Your comments would behose that we feel have arterial thrombosis. We have had some success, but

appreciated. I really can’t comment on that because it is a very limited number, and for
| congratulate the work from those from my alma mater and am gratefuthat reason as well we have not seen bowel hemorrhage. However, |
to the Association for the privilege of discussing. Thank you. believe that that is a potentially significant problem.

DR. HARVEY J. SUGERMAN (Richmond, Virginia): | rise to question Dr. Garrison, you asked about the time variable from onset of symptoms
the two groups. First, the low-flow nonthrombotic-state patients. Did any ofuntil treatment. This varied widely with diagnoses. It was approximately 2
these patients have an acute abdominal compartment syndrome that couddys for those that had ischemia from arterial embolism, about 4 days for
have led to their ischemic event? In particular, for example, you had a highhose that had ischemia from arterial thrombosis, and about 2 weeks, on
incidence of frequency of this in your abdominal aortic aneurysm patientsaverage, for those with venous thrombosis. That time period was from
And as pointed out by Dr. Kron at our sister institution in Virginia, at the when the symptoms began until they presented in our hospital for definitive
University of Virginia, many of these patients will go on to develop an therapy.
acute abdominal compartment syndrome, which then, we have found, can Our technique for assessing bowel viability intraoperatively primarily
lead to acute intestinal ischemia. And so perhaps, looking at the preventiveelies on fluorescein but also the appearance of a bowel at the time of
phase of this, should perhaps some of these patients not have had theirgery and after it has been revascularized.
abdomen closed after the procedure? We do incorporate second-look laparotomy, as has been asked by a

And then with regards to the venous thrombosis patients, did you looknumber of discussants. We have found on some occasions that it has been
at obesity as one of the possible factors leading to venous thrombosis inelpful, that we do resect additional bowel. Our approach is that we try and
these patients, as a chronic increase in intraabdominal pressure could lepceserve as much bowel as possible, and so in cases where there is patchy
to venous thrombosis as it can lead to thrombosis in the veins and the legsecrosis or areas that we feel are not completely infarcted, we will leave
in some patients? those behind, staple off the bowel ends, and come back in 24 or 36 hours.

Thank you. We have a strong predilection to enteral nutrition, so most of these patients

DR. LEWIS M. FLINT, JR. (Tampa, Florida): Thank you, Dr. Baker. I'd are started fairly early on feeding. Most of these patients receive a masoenteric
like to congratulate Dr. Endean for a very nice manuscript, which he wadeeding tube at the time of their operation. We have seen a number of patients
kind enough to send me in advance, and congratulate him on his endurandieat have pulmonary failure after this operation, but I'm not sure that | can
for having put up with the fact that Dr. Mentzer had to get up here andattribute that specifically to successful revascularization. Lung failure, pneu-
present his work, which is a peculiar characteristic of the Southern Surgicamnonia, ARDS, if you will, has been a relatively common problem in these
that young people have to endure. | have subjected Dr. Mentzer to thatatients.
particular form of suffering, and | know that he appreciates the opportunity Dr. Bell, what have we learned that helps us make the diagnosis earlier?
to return the favor to other people. That is a difficult question to answer. | think that from our experience, since we

| have two questions with regard to your work that have to do with the see a large number of patients with all, we have a heightened awareness that
critical care aspects of the management of these patients, one that has behis is a potential diagnosis. It is something that our residents have at the top
touched on by previous discussers, having to do with the second-lookf their differential when a patient comes in with abdominal pain. We do, as
procedure. | agree with Rick Bell, that | looked back over about a dozen mentioned, rely on angiography and CT scanning fairly extensively.
patients over the past 2 years that we have managed in conjunction with our Dr. Sugerman, in the low-flow cases, | am not aware that there are any
vascular service, where we have done second-look procedures followingf our patients that developed intestinal ischemia because of an acute
the diagnosis of mesenteric ischemia. And only one of those patientabdominal compartment syndrome. A number of these patients, however,
required further intestinal resection. And, unfortunately, in that one patientdid not have their abdomen closed and were treated with an open abdomen
there were no symptoms of further intestinal ischemia, no clinical symp-to prevent that problem postoperatively. There is a high incidence of
toms. And we have adopted a management approach to these patiengatients in this series who had ischemic bowel in association with repair of
which is one that forces you to go back, in that we do not anastomose thabdominal aortic aneurysm, and | think this reflects some of the previous
intestine and we don't close the abdominal wall, which makes certain thatvork from our institution. We are very aware that this can happen, and use
you will go back, regardless of the clinical presentation of the patient, andsigmoidoscopy fairly liberally. A number of patients are found to have
hopefully avoid that occasional patient who will have the further ischemiaintestinal ischemia, primarily mucosal ischemia and are included in that
without clinical symptomatology. group.

I'd like to ask you a question about the patients with the low-flow states. We did not note that obesity was a factor in the venous thrombosis
These patients tend to be temporally distributed, in our experience. Thegroup.
usually emerge on a Friday afternoon from the medical intensive care unit. Dr. Flint, | believe | did address some of the issues regarding a second-look
And I'd like to ask you, if you have a patient that you think is a candidate procedure. We do incorporate that precisely for the reason that you indicated,
for this particular problem, do you have any effective preventive therapieghat many of these patients may have ongoing ischemia or have an area of
that might forestall the development of frank intestinal ischemia? infarcted bowel without further clinical symptoms. We determine at the time

Thank you. of the first operation whether or not they should have the second-look.

DR. ERIC D. ENDEAN (Lexington, Kentucky): I'd like to thank the For those patients with the low-flow state, | am not sure that | have a good
discussants for their insightful comments, and | will try and answer themanswer for you for our medicine colleagues. We would recommend angiog-
in order. Dr. AbuRhama, you asked what workup we used to achieve theaphy, and if there is not a thrombotic event in a patient with what is presumed
early diagnosis. We would recommend that liberal use of angiography béo be intestinal ischemia, would recommend infusion of vasodilators.
undertaken. We also found that we were frequently able to make the I'd like to thank the Association for the opportunity to present our work.



