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ABSTRACT
Purpose:  Nonocclusive mesenteric ischemia

(NOMI) is rare but often lethal complication after cardiac
surgery. The use of vasopressors, age, implantation of in-
tra-aortic balloon pump, the duration of cardio-pulmonary
bypass are the main risk factors described in the litera-
ture. The purposes of this study are to be represented the
most typical prognostic factors and clinical manifestations
of NOMI, condition which is not so effortlessly diagnosed.

Methods:  The study was designed as a retrospec-
tive study of all patients who underwent cardiac surgery
in our institution from October 2002 to December 31,
2017. Data from clinical trials worldwide was also used
for the preparation of this study.

Results:  9298 patients were operated in our insti-
tution for the period 2002-2017. 114 (1.2%) developed
abdominal complications after cardiac surgery. In 17
(0.2%), explorative laparotomy with bowel resection for
nonocclusive mesenteric ischemia was performed.
Nonocclusive mesenteric ischemia (NOMI) is rare but of-
ten lethal complication. The progression of NOMI is as-
sociated with poor prognosis for the patients. Despite the
surgical exploration and necrotic bowel resection, the
mortality rate in these patients is dramatically high (over
80%).

Conclusion: Diagnosis and treatment of non-occlu-
sive mesenteric ischemia (nomi) remain challenging in
modern clinical practice, requiring accurate and punctual
evaluation of all patients with predisposing factors for de-
velopment of this dramatic and often fatal condition.

Keywords: Nonocclusive mesenteric ischemia, car-
diac surgery, gastro-intestinal complications,

INTRODUCTION:
Nonocclusive mesenteric ischemia (NOMI) is rare

but often lethal complication after cardiac surgery. [1]
The use of vasopressors, age, implantation of intra-aortic
balloon pump, the duration of cardio-pulmonary bypass

are the main risk factors described in the literature. Pa-
tients undergoing cardiac surgery today are at signifi-
cantly increased risk compared to those of two decades
ago, because of the aging of the population and the in-
creased co-morbidity in these patients. [2, 3]

Diagnosis of abdominal complications after cardiac
surgery is often delayed due to the lack of early specific
clinical signs. [4] According to data from multiple clini-
cal trials, risk factors for the development of these com-
plications are: advanced age, long duration of cardiopul-
monary bypass, low cardiac output, intra-aortic balloon
pump. [5, 6] Unfortunately, in most of the patients the
typical clinical manifestation of abdominal complications
after cardiac surgery can often be masked due to pro-
longed sedation [7].

OBJECTIVES:
The objectives of this study are to be represented

the most typical prognostic factors and clinical manifes-
tations of NOMI, condition which is not so effortlessly
diagnosed.

METHODS:
The study was designed as a retrospective study of

all patients who underwent cardiac surgery operation in
our institution from October 2002 to December 31, 2017.
Data from clinical trials worldwide was also used for the
preparation of this study.

RESULTS:
9298 patients were operated in our institution for

the period 2002-2017. 114 (1.2%) developed abdominal
complications after cardiac surgery. In 17 (0.2%), explora-
tive laparotomy with bowel resection for nonocclusive
mesenteric ischemia was performed. In the group of ab-
dominal complications were also included: paralytic il-
eus -  50 (57%), gastrointestinal haemorrhage - 29
(33.06%), acute cholecystitis – 10 (11.4%)
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Fig. 1. Abdominal complications as follows. Table 1. Characteristic of the patients.

Age 61.2±19.7

 950/706

Comorbidities  

Arterial hypertension 1245

Diabetes mellitus 844

PMH of Myocardial infarction 421

Heart failure 974

Elective surgeries 1325

Urgent surgeries 331

Type of surgical intervention  

CABG 642

Valve replacement/ valve annuloplasty 320

CABG+

Valve replacement/ valve annuloplasty 540

ATAAD - operations 154

All 114 patients with abdominal complications were divided in two groups in order to establish and determine
the risk factors for development of  NOMI.

 In group-A, we included all (25 of 114) of the patients with confirmed NOMI and in group-B – the remaining
cases (89 of 114).

Table 2. Group division of the patients with abdominal complications.

PARAMETERS GROUP “A” GROUP “B”

PREOPERATIVE PARAMETERS   

MEAN AGE 75.4±4.5 64.3±3.2

MALE GENDER (%) 18(72%) 40(44.9%)

Peripheral artery disease (PAD) (%) 16(64%) 35(39.3%)

Stroke or TIA 14(56%) 25(28.1%)

COPD 8(32%) 16(17.9%)

Smoking 19(76%) 54(60.6%)

Mean EuroSCORE 18.4±2.3 9.2±3.4

INTRAOPERATIVE PARAMETERS   

Cardiopulmonary bypass(min) 139±60.5 106±72.3

Aortic cross-clamp time 74±61.1 51±53.2

% IABP 13(52%) 20(22.5%)

POSTOPERATIVE PARAMETERS   

Low cardiac output syndrome (LCOS 18(72%) 23(25.8%)

Ventilation duration> 48 h 20(80%) 29(32.5%)
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DISCUSSION:
Abdominal complications following cardiac surgery,

despite their low frequency, remain a serious problem for
the surgeons, leading to high mortality, prolonged hospi-
tal stay and significant treatment costs. [8] The incidence
of abdominal complications after cardiac surgery is 1-3%,
but are associated with a mortality rate of 15-80%, accord-
ing to meta-analyzes and clinical trials worldwide [9].
Based on data from our retrospective study, the incidence
of abdominal complications was 1.2%.

Nonocclusive mesenteric ischemia (NOMI) is rare
but often lethal complication after cardiac surgery. Altera-
tions in intestinal microcirculation during CPB contributes
to intestinal hypoperfusion. [10, 11, 12] Impaired blood
flow leads to compromised integrity of intestinal mucosa,
which activate inflammatory reaction and bacterial trans-
location. Early diagnosis of NOMI is crucial for the prog-
nosis of this severe condition.[13, 14] Hypotension, oligu-
ria, increased serum lactate levels are not so uncommonly
observed after cardiac surgery procedures, which results in
delayed recognition of this disorder. [15, 16]

Angiography of the mesenteric artery is the gold
standard test in “NOMI” evaluation by providing both di-
agnostic and therapeutic options (possibility of intravas-
cular administration of vasodilators-papaverine). Less in-
vasive and widely used diagnostic test is computed tom-
ography (CT) with contrast enhancing of the abdomen.

The progression of NOMI is associated with poor
prognosis for the patients. Despite the surgical exploration
and necrotic bowel resection, the mortality rate in these
patients is dramatically high (over 80%).

In our study in 25 patients, NOMI was observed in
the early postoperative period. In 17 of them, explorative
laparotomy with bowel resection was performed. In the re-
maining 8 cases, conservative treatment with heparin and
vasodilators was performed. Unfortunately, the mortality
rate of this patients was extremely high- 93%.

In conclusion, the main risk factors for mesenteric
ischemia development are represented in table 3:

Table 3.  Risk factors for the development of early
abdominal complications following cardiac surgery.

Preoperative:

Age> 75y.

BMI> 30kg/m2

Cardiac index < 30ml/m2

Hypoalbuminemia

Urgent operation

Intraoperative:

CPB> 140min.

Postoperative:

Hematocrit level < 30%

Mean arterial pressure (MAP) < 90mmHg

Cardiac index< 3.0L/min/m2

Abdominal dysfunction, associated with:

Postoperative increased creatinine  levels

Neurological complications

Nosocomial infections

Prolonged  mechanical ventilation

Prolonged stay in ICU

Death

CONCLUSION:
Early diagnosis and well-timed treatment are the key

to successful reduction and prevention of abdominal com-
plications following cardiac surgery. Diagnosis and treat-
ment of non-occlusive mesenteric ischemia (nomi) remain
challenging in modern clinical practice, requiring accurate
and punctual evaluation of all patients with predisposing
factors for development of this dramatic and often fatal con-
dition.
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