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Abstract
Background: We evaluated the vascular removal or placement at a different site,
complications of Intra-aortic balloon optimally before 36 hours after insertion
pump and risk factors associated with seem prudent specially in high risk groups of
the development of these complications patients such as diabetics, those with Body
Surface Area (BSA) < 1.65 m2, evidences
in patients undergoing myocardial
of Peripheral Vascular Disease (PVD) and
revascularization
emergent cases.
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evaluated. Univariate and multivariate
analyses were performed to identify risk
factors for the development of vascular
complications.
Results: Seven (7%) patients developed
major and 8 (8%) patients developed minor
vascular complications. Ischaemia of the
limb, requiring thromboembolectomy,
developed in 2 (3%) patients. Mean age
of the patients was 59 ± 2 years and 41%
of the patients were female. Vascular
complications (leg ischemia) were not
affected by age. The overall mortality
was 44%. Multiple logistic regression
analysis revealed duration of intra-aortic
balloon pump support, emergency of
operation and diabetes as independent
risk factors. The duration of intra-aortic
balloon pump therapy ranged from 9
hours to 7 days (mean 2 days) and it had a
direct linear relation with occurrence of
limb ischemia so that the risk was about
16% of patients per 24h (p = 0.055).
prevalence of limb ischemia proved to be
higher in diabetic patients (p = 0.04). The
emergency of operation had clear impact
on leg ischemia in patients with intraaortic balloon pump (p < 0.02).
Conclusion: We found no instances of
limb ischemia, either minor or major, during
the first 24 hours of intra-aortic balloon
pump placement, and very importantly, a
linear increase in this risk thereafter. Beside
other preventive measures to reduce this
complication (e.g. . sheathless technique,

Background:
The intraaortic ballon pump is the
mechanical circulatory assist device
inserted most commonly for perioperative
cardiacfailure(1,2).Provisionofmechanical
circulatory support through augmentation
of the arterial diastolic pressure first was
recorded as early as 1953(3).The first
experimental results using inflatable
latex balloon inserted into the descending
thoracic aorta through the femoral artery
for the purpose of counterpulsation was
reported in 1962 by Moulopoulos and
associates (4).
Although Intra-aortic balloon pump
is a well-accepted and widely used
mechanical circulatory support, yet the
most important limitation in the use of an
intra-aortic balloon pumping is the risk of
vascular complications(1,5,6,7,8,9). We
evaluated the vascular complications of
intra-aortic balloon pump and risk factors
associated with the development of these
complications in patients undergoing
myocardial revascularization.
Methods:
103 consecutive patients with intra-aortic
balloon pump up to year 2006 were
evaluated. Univariate and multivariate
analyses were performed to identify risk
factors for the development of vascular
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complications. Analyses were mainly performed through
SPSS 16; charts were produced using Microsoft Office
EXCEL 2007.
Results:
Mean age of the patients was 59 ± 2 years and 41% of
the patients were female. Limb ischemia (defined as
reduced arterial flow as manifested by diminished pulse)
occurred in 8 (8%) of cases, and major limb ischemia
(absence of pulse, loss of sensation, pallor or reduced limb
temperature) was reported in Seven (7%) patients. limb
Ischemia, requiring thromboembolectomy, developed in
2 (2%) patients which is similar to other reports(1).. No
amputation was reported. Vascular complications (limb
ischemia) were not affected by age. The overall mortality
was 44% which is close to other reports (53.2%: Gol
et al (10)). Multiple logistic regression analysis revealed
duration of intra-aortic balloon pump support, emergency
of operation and diabetes as independent risk factors.
The duration of intra-aortic balloon pump therapy ranged
from 9 hours to 7 days (mean 2 days) and it had a direct
linear relation with occurrence of limb ischemia so that
the risk was about 16% of patients per 24h (percent of
patients with normal limb pulse was: 100, 79, 73 and
60% at 24, 36, 60 and 72h after intra-aortic balloon pump
insertion respectively figure 1; p = 0.055;). Prevalence of
limb ischemia proved to be higher in diabetic patients (p
= 0.04). The emergency of operation had clear impact on
limb ischemia in patients with intra-aortic balloon pump
in a manner that all patients with emergent operation
had some sort of limb ischemia (12%, 30% and 100%
for elective, urgent and emergent operation respectively;
p < 0.02 figure 2). Also the absence normal limb pulse
was strongly suggestive of mortality so severely so that
only 23% of such patients survived (in contrast to about
91% of patients with normal pulses; p < 0.001 figure 3)
very interestingly this later results have also been reported
by MK Gol et al (65.7% versus 50.8% respectively; p =
0.018). Vascular complications (leg ischemia) were not
affected by age (figure 4).
Discussion:
The intra-aortic balloon pump is the most widely used of
all circulatory assist devices today (11). The hemodynamic
effects of intra-aortic balloon pumps are well known. The
most important limitation in the use of an intra-aortic
balloon pumping is the risk of vascular complications (12).

Intra-aortic balloon pump complications include major limb
ischemia, severe bleeding, balloon leak, death directly due
to intra-aortic balloon pump insertion or failure (13) and
thrombocytopenia (14). The incidence of major balloonrelated complications was 12% in our study. This was
very higher than reported 2.8% in well known multicentre
study (15) involving 911 cases at 243 institutions over 18
countries, perhaps because that we used intra-aortic balloon
pump in more ill patients. Table 1 summarizes in-hospital
balloon-related complications of intra-aortic balloon pump
in this large registry. This later study established that female
gender, PVD (Peripheral Vascular Disease), BSA (<1.65
m2) and age (over 75 years) remain the four prominent,
independent predictors of a serious intra-aortic balloon
pump complication. These four high risk groups may
become a focus of efforts to improve clinical outcomes and
to reduce intra-aortic balloon pump complications. In our
study female gender was associated with poorer outcome
though not conclusively significant (p = 0.15).
Perhaps the most prominent result of our study is a timedependent linear increase in occurrence of limb ischemia (y
= -0.007x + 1.125; y: percent of patients without ischemia
and x: time in hours, figure 1). This, if confirmed by other
investigations, may signify earliest removal of intra-aortic
balloon pump as patient condition permits.
Conclusion:
No doubt that intra-aortic balloon pump when indicated
and properly handled is very effective cardiac support and
has low complications. Even these complications may
be lessened by measures such as sheathless technique,
smaller catheters, anticoagulation and as it was shown by
this study, earlier removal or placement at a different site
optimally before 36 hours after insertion specially in high
risk groups of patients such as diabetics, those with BSA <
1.65 m2, evidences of PVD and emergent cases.
Surgery
CABG (n = 9,179) Non-CABG (n = 1,086)

In-hospital mortality (%)
Mortality—balloon in place (%)
intra-aortic balloon pump-related mortality*(%)
Amputation§
Major limb ischemia (%)
Any limb ischemia (%)
Severe access site bleeding (%)
Any access site bleeding (%)
Balloon leak (%)
Composite outcomes
Major intra-aortic balloon pump complication (%)
Any intra-aortic balloon pump complication(%)
Any unsuccessful intra-aortic balloon pump(%)

16.8
9.2
0.0
0.1
1.2
3.5
0.7
1.7
1.1

37.8
19.8
0.0
0.1
1.0
2.5
0.7
1.3
0.5

3.0
7.1
2.5

2.9
6.0
2.4

1. Death as direct consequence of intra-aortic balloon pump
2. All major limb ischemia.
3. Loss of pulse or sensation, abnormal limb temperature or pallor, requiring surgical intervention.
4. Balloon leak, severe bleeding, major limb ischemia or death as a direct consequence of intra-aortic balloon pump therapy.
5. Any access site bleeding, any limb ischemia, balloon leak, poor inflation, poor augmentation, insertion difficulty or death as
balloon pump therapy.
6. Balloon leak, poor inflation, poor augmentation or insertion difficulty.
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percent of patient without leg ischemia in
different age groups

Relationship Between Duration Support and percent of
Patients with Normal limb Pulse
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Figure 1: linear regression between duration of intra-aortic
balloon pump support and occurrence of limb ischemia
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Figure 2: limb ischemia as a function of emergency of the operation
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Figure 3: The absence of normal pulse of the subjected limb as a
strong indicator for mortality
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Figure 4: prevalence of limb ischemia in different age groups
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