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Acute mesenteric ischemia (AMI) after cardiac surgery is a rare but fatal complication. Early
diagnosis and intervention can be lifesaving. We report two cases of patients who underwent
early diagnostic laparoscopy for suspicious AMI after cardiac surgery and demonstrated fa-
vorable outcomes. An 83-year-old male with severe left ventricular dysfunction underwent
off-pump coronary artery bypass grafting. Severe ileus with gaseous distension of the small
bowel was developed on the 3rd postoperative day and computed tomographic angiography
(CTA) showed pneumatosis intestinalis of small bowel suggestive of AMI. An immediate bed-
side laparoscopy was performed and it showed preserved perfusion of small bowel. He recov-
ered without complication under supportive medical management. Another 69-year-old
male who underwent aortic valve replacement complained of whole abdominal tenderness
with severe distension on the 3rd postoperative day. The CTA found segmental non-enhanc-
ing bowel wall with air bubbles suggestive of AMI with possible microperforation. A diagnos-
tic laparoscopy demonstrated small-bowel infarction with pus-like fluid collection in the
peritoneal cavity. The operation was converted to laparotomy and complete resection of isch-
emic segments of small bowel was done. He recovered well without any other complications
and discharged home on the 35th postoperative day.
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Acute mesenteric ischemia (AMI) is a rare but fatal complication after cardiac surgery, with
an occurrence rate of < 1% and mortality rates ranging from 68% to 100% [1-4]. Early diagno-
sis and timely application of appropriate treatment based on a high index of suspicion are
important to improve prognosis. However, the definitive diagnosis of postoperative AMI is
often difficult because of the variety of clinical presentations and the lack of specificity and
sensitivity of diagnostic tools [5]. Herein, we reported two patients who underwent early di-
agnostic laparoscopy for suspicious AMI after cardiac surgery.

CASE REPORTS

Case 1
An 83-year-old man was admitted for severe arteriosclerosis obliterans (ASO) of both legs.
Severe left ventricular dysfunction (ejection fraction, 31%) with two-vessel coronary artery
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disease was diagnosed during preoperative evaluation. He
underwent off-pump coronary artery bypass grafting (CABG)
before the surgical correction of ASO. The operation time was
350 minutes, and he was transferred to the cardiac surgical in-
tensive care unit (ICU) in an intubated state. He was extubat-
ed on the 1st postoperative day, and intravenous infusions of
catecholamine were all discontinued. However, abdominal
distension and vague abdominal tenderness without rebound
were found on the 3rd postoperative day. Laboratory parame-
ters revealed elevated white blood cell (WBC) count (26,000/p)
and C-reactive protein (CRP) level (20 mg/dl), but fairly nor-
mal lactate (1.1 mmol/L) and procalcitonin (0.47 ng/ml) lev-

els. Plain abdominal radiography showed ileus with gaseous
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distension of the small bowel (Figure 1A). On the 4th postop-
erative day, about 200 ml of blood discharge abruptly appeared
in the intraperitoneal drain, which was inserted after harvest-
ing the right gastroepiploic artery during CABG. Computed
tomographic angiography (CTA) showed diffuse small-bowel
pneumatosis intestinalis and maintained perfusion of the ce-
liac axis and superior mesenteric artery with mesenteric arteri-
al enhancement, which suggested nonocclusive mesenteric
ischemia (NOMI) (Figure 1B).

A bedside laparoscopy in the ICU was done 2 hours after
the CTA scan. Trocars were placed through a subumbilical (12
mm, camera) and right lower quadrant (5 mm) incisions. Lap-

aroscopic exploration showed a relatively pinkish distended

2

Figure 1. (A) Plain abdominal X-ray showed ileus with gaseous distension of small bowel. (B) Computed tomographic angiography showed
multifocal, bubble-like pneumatosis intestinalis of small bowel (arrows).

Figure 2. Laparoscopic findings. (A) Relatively pinkish color of distended small bowel without perfusion deficit except a few focal ischemic
foci (arrow). (B) Focal ischemic spot (arrow) without evidence of transmural infarction.
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small bowel without definite evidence of perfusion deficit ex-
cept for a few focal ischemic spots (Figure 2). A Jackson-Pratt
drain was placed through the right-lower-quadrant port site
for further detection of abnormal fluids.

Postoperative care was focused on the optimization of per-
fusion through intravenous fluid resuscitation, and any vaso-
constrictive agents were avoided. For bowel rest, the patient
was placed on nil per os for 14 days followed by careful admin-
istration of liquid diet. Third-generation cephalosporin in com-
bination with metronidazole was administered for 14 days to
prevent bacterial translocation through the disrupted intesti-
nal mucosa. The patient was transferred to the vascular sur-
gery department for the treatment of ASO without any other
complications, at 28 days after CABG.

Case 2
A 68-year-old man was admitted to our institution for synco-
pe. His medical history included laparoscopic left nephrecto-
my for a renal pelvis tumor 1 year previously. Severe aortic
stenosis was diagnosed, and the patient underwent mechani-
cal aortic valve replacement. The operative time was 200 min-
utes. The cardiopulmonary bypass and cardiac ischemic times
were 95 and 65 minutes, respectively. He remained intubated
and was transferred to the cardiac surgical ICU. He was extu-
bated 5 hours after ICU admission. Oral anticoagulation com-
bined with subcutaneous injection of low molecular weight
heparin was started on the 1st postoperative day. He was trans-
ferred to the general ward on the next day.

The patient was readmitted to the ICU on the same day be-
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cause of hemodynamically compromised atrial fibrillation.
Abdominal distension and whole abdominal tenderness ac-
companied by a high fever up to 38.5°C were noted on the 3rd
postoperative day. Simple abdominal radiography showed
severe gaseous distension of the bowel loops (Figure 3A). CTA
showed diffuse dilatation of the bowel loops with multifocal
perfusion decrease and pneumatosis intestinalis without evi-
dence of vascular compromise, suggestive of NOMI (Figure
3B). The WBC count was fair (7,990/pl), but the CRP (31.31
mg/dl) and lactate (6.3 mmol/L) levels were markedly elevat-
ed. The general surgery service recommended close observa-
tion. On the 5th postoperative day, serum lactate level decre-
ased to the normal range (1.6 mmol/L), but the WBC count
and CRP level were still high (9,390/pl and 41.97 mg/d], respec-
tively). The abdominal circumference was decreased by 4 cm;
however, the abdomen was still distended, and pain and fever
had not subsided. Follow-up CTA was performed, which dem-
onstrated decreased perfusion of the small bowel with seg-
mental nonenhancing bowel wall with air bubbles, suggestive
of microperforation (Figure 3C).

The patient was transferred to the operating room and a di-
agnostic laparoscopy demonstrated small-bowel ischemia
and pus-like fluid collection in the peritoneal cavity (Figure
4A). The operation was converted to median laparotomy and
complete resection of the ischemic segments of the small bow-
el, primary end-to-end anastomosis, and creation of a tempo-
rary ileostomy were performed (Figure 4B). The length of the
remnant small bowel was about 210 cm. Pathologic examina-
tion showed transmural infarction with bilateral involvement

Figure 3. (A) Plain abdominal X-ray showed ileus with gaseous distension of small and large bowel loops. (B) Computed tomographic angi-
ography (CTA) showed multifocal pneumatosis intestinalis of small bowel (arrows). (C) Follow-up CTA showed decreased perfusion of small
bowel with segmental nonenhancing bowel wall (arrowhead) suggestive of bowel infarction. Air bubbles with uncertain continuity of
bowel segment signify possible combined microperforation (arrow).
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Figure 4. (A) Laparoscopic findings of small bowel ischemia (arrow) and pus-like fluid collection in peritoneal cavity (arrowhead). (B) Isch-

emic segments of small bowel (arrow) were resected via laparotomy.

of the intestinal resection margins. The patient recovered well
after laparotomy and was discharged home without any se-
quelae on the 35th postoperative day from the initial surgery,
with a plan of ileostomy closure at 6 weeks after small-bowel
resection.

DISCUSSION

The AMI is a rare complication after cardiac surgery with a re-
ported incidence of 1% and 0.2% to 0.4% after CABG and heart
valve replacement surgery, respectively [1,2]. Patients with
advanced age and underlying atherosclerosis with risk factors
such as perioperative low cardiac output, dehydration, and
use of vasopressors are at a high risk of hypoperfusion [5]. The
mortality rate of AMI after cardiac surgery has been reported
as high as 70% to 100% [1,2]. The etiologies of AMI are classi-
fied into an obstructive origin (arterial thromboembolism and
venous thrombosis) and nonobstructive visceral ischemia [6].
The NOMI has been recognized as the predominant form of
AMI after cardiac surgery. A previous study [2] reported 52
autopsy cases of bowel infarction after cardiac surgery with
cardiopulmonary bypass, with nearly 100% having a NOMI
etiology.

The diagnosis of AMI after cardiac surgery is challenging
and often delayed because of nonspecific symptoms, espe-
cially in patients under sedation and analgesia in the postop-
erative ICU setting. There is no single conclusive and discrimi-
native laboratory test for detecting AMI in the early period; se-
rum lactate level increases with disease progression; however,
a normal value does not exclude AMI. Owing to the hepatic
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clearance of lactate through the portomesenteric circulation,
lactic acidosis often develops late in the course with extensive
transmural infarction [7]. Plain abdominal radiography is non-
specific and shows signs of gaseous distension when bowel
infarction has already progressed [6]. Multidetector CTA has a
high specificity and sensitivity for detecting AMI (93.3% and
95.9%, respectively) according to a meta-analysis [8]. Howev-
er, CTA findings in NOMI are poorly characterized, with a vari-
able range of bowel wall thickening and enhancement.

Early diagnosis and timely application of appropriate treat-
ment are the key determinants for improving prognosis. Early
surgical exploration can be lifesaving, with a 50% reduction in
mortality compared with delayed intervention or conserva-
tive management [9]. However, its invasiveness could be a
limitation of early application of surgical exploration through
laparotomy. In contrast, diagnostic laparoscopy has been sug-
gested as a minimally invasive surgical alternative allowing
ready conversion to laparotomy if needed. A previous study
[4] reported comparable findings and diagnostic accuracy be-
tween laparoscopic and open exploration. Diagnostic lapa-
roscopy is also feasible as a bedside approach in the ICU with
the advantage of avoiding time delay for awaiting operating
room availability and preventing adverse events during pa-
tients transfer who are in critical medical condition, such as
on mechanical ventilation or unstable vital sign. However, the
routine use of diagnostic laparoscopy in AMI has not been
generally adopted [6].

In the present study, we reported two patients in whom
AMI was developed after major cardiac surgery. They under-
went different treatment pathways based on the diagnostic
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AT

laparoscopic findings; invasive surgical exploration could be REFERENCES

avoided in the first case and timely surgical resection could be

—

performed in the second case. In conclusion, early applica-
tion of diagnostic laparoscopy in cardiac surgical patients with
a clinical suspicion of AMI might be an effective strategy to
avoid unnecessary laparotomy and to improve outcomes.
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