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Background: Coronary artery bypass grafting surgery has an increased risk of adverse events in obese
patients. This increased risk might be explained in part by an increased intra-abdominal pressure and the
development of intra-abdominal hypertension. Therefore, the objective of this study was to investigate
the correlation between obesity and intra-abdominal hypertension and to evaluate its possible impact
after coronary artery bypass grafting.
Methods: A total of 50 consecutive patients scheduled to undergo coronary artery bypass grafting at a
single center were selected prospectively before undergoing elective coronary artery bypass grafting.
Based on the body mass index, 25 obese (body mass index > 30) patients were matched with 25 control
patients. Each patient had intra-abdominal pressure taken at baseline followed by one measurment
every 4 hours until 24 hours after coronary artery bypass grafting. The serum markers for liver and
kidney functions were collected once a day for 7 days after coronary artery bypass grafting.
Results: Obese patients had a greater (mean + SD) peak intra-abdominal pressure (15.4 + 1.6 mm Hg
versus 10.6 + 1.6 mm Hg; P =.011) and mean change of intra-abdominal pressure from baseline (5.1 + 3.3
mm Hg versus 2.2 + 2.4 mm Hg; P =.001). The mean abdominal perfusion pressure was less in the obese
group (63.0 + 8.0 mm Hg versus 70.1 + 11 mm Hg; P =.017). The liver dysfunction, as determined by the
Schindl liver function scoring system between the obese and control groups, was not statistically sig-
nificant (28% vs 8%; P = .066). More patients in the obese group developed renal injury based on the
calculated glomerular filtration rate (32% vs 8%; P =.034). Obesity was highly associated with developing
intra-abdominal hypertension (odds ratio: 2.99; 95% confidence interval: 1.92—3.53; P < .001).
Conclusion: Obesity is associated with the development of intra-abdominal hypertension after coronary
artery bypass grafting. This effect might indirectly impair the renal and liver functions through a
decrease in the abdominal perfusion pressure.

© 2019 Elsevier Inc. All rights reserved.

Introduction

Increased intra-abdominal pressure (IAP) is a frequent occur-
rence in critically ill patients and has been independently linked
with mortality."? According to the World Society of Abdominal
Compartment Syndrome (WSACS), intra-abdominal hypertension
(IAH) is defined as a sustained or repeated pathologic increase of
IAP > 12 millimeters mercury (mm Hg).® Bedside measurement of
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IAP is best performed via transducing a urinary bladder catheter in
accordance with an internationally standardized protocol* A
pathologically increased IAP in critical care patients is an important
risk factor for multiorgan dysfunction, particularly in the visceral
abdominal organs supplied by the splanchnic circulation.’
Furthermore, the IAP in obese patients tends to be abnormally
increased, because their body mass index (BMI) positively corre-
lates with the measured baseline IAP and other obesity-related
comorbidities.°® Although the underlying mechanisms are not
clearly understood, it has been speculated that the increase in the
volume of the abdominal or retroperitoneal contents, presumably
by fatty deposits, increases the IAP, which is transmitted to the
adjacent organs and cavities. Even a small persistent increase in [AP
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can adversely affect renal function, cardiac output, hepatic blood
flow, the mechanics of breathing, splanchnic blood flow, and
intracranial pressure.”® Consequently, the presence of IAH in obese
patients is associated with a decrease in visceral perfusion, which is
evidenced by the strong correlation between the increased IAP and
decreased splanchnic blood flow shown by a decrease in the in-
testinal intramucosal pH.'"° Although IAH and abdominal
compartment syndrome have been investigated extensively in
critically ill and general surgical patients,” !> limited studies have
reported the impact of obesity and IAH in patients undergoing
cardiac surgery.'* The association between BMI and IAH can in part
explain the increased adverse outcomes in obese patients after
cardiac surgery."”

We hypothesized that obesity may have an important associa-
tion with IAH in patients undergoing cardiac surgery, and that this
in turn may have an adverse effect on the kidney and liver function
in the postoperative period. Accordingly, the objective of the cur-
rent study was to prospectively identify an association between
obesity (BMI > 30 kg/m?) before “on-pump” coronary artery bypass
grafting (CABG) and the incidence of IAH. We also aimed to quantify
objectively the potential adverse effects of obesity on the post-
operative hemodynamics liver and kidney functions.

Methods
Study design

After the approval from our local institutional review board,
potential candidates for the current, prospective, nonrandomized
observational study were selected from among patients scheduled
to undergo elective CABG. All listed patients had to have underlying
ischemic heart disease and were scheduled to undergo isolated, on-
pump CABG surgery. Patients were excluded from enrollment if
they had end-stage renal dysfunction, creatinine clearance of <60
mL/min, active urinary tract infection, history of obstructive urop-
athy, history of bladder tumors, left ventricular ejection fraction
<40%, valvular heart disease, or needed vasopressor support before
CABG. All qualified patients were enrolled from a single center
between January 2018 and August 2018. A total of 50 consecutive
adult patients were selected for the study. Preoperatively, a cohort
of 25 obese (>30 kg/m?) patients were prospectively identified and
were matched with a similar cohort of 25 controls (<30 kg/m?)
patients who had CABG within the same enrollment period. Each
participant provided informed consent to participate in the study.

Conduct of CABG and cardiopulmonary bypass

All patients were induced under general anesthesia and intu-
bated in the supine position. Anesthesia was obtained by admin-
istering 0.01 to 0.02 mg/kg fentanyl (Fentanyl, Polfa SA, Warsaw,
Poland), 0.05 to 0.1 mg/kg midazolam (Dormicum, Roche, Basel,
Switzerland), and 0.1 to 0.5 mg/kg etomidate (Hypnomidate, Jans-
sen, Neuss, Germany). For muscle relaxation, a single dose of 0.08
0.1 mg/kg pancuronium (Pavulon, Organon-Teknika, Veedijk,
Belgium) was administered. During cardiopulmonary bypass (CPB),
anesthesia was maintained using an intravenous continuous infu-
sion of fentanyl, midazolam, and fractionated doses of inhaled
isoflurane (0.5—1 vol%; Forane, Baxter, Deerfield, IL, USA). The
heart-lung machine was primed with a total of 1,500 to 1,700 mL of
prime solution: 1,000 mL of Ringer’s solution (Polfa SA), 250 mL of a
6% solution of hydroxyethylated starch (HAES, Fresenius-Kabi, Bad
Homburg, Germany), 250 mL of 20% mannitol (Fresenius-Kabi,), 20
mL of sodium hydroxycarbonate (natrium bicarbonatum,
Polpharma, Warsaw, Poland), and 75 mg heparin. Cardiac

arrest protection was achieved by means of intermittent cold
blood-potassium (1:4) cardioplegia. During CPB, the systemic tem-
perature was maintained at 32°C, the blood flow was 2.4 L/min/m?,
the mean arterial pressure (MAP) was >50 mm Hg, and the target
hematocrit was >20%.

After operation, all patients were kept in the intensive care unit
(ICU) under mechanical ventilation with pressure-controlled
ventilation (tidal volume 6—8 mlL/kg, positive end-expiratory
pressure 5—8 cmH;0, respiratory rate 9—12 breaths/min) with
adjustments to maintain normocapnia. Ventilation was weaned to
pressure support, and extubation was accomplished once the pa-
tient was fully awake, rewarmed, hemodynamically stable, and
with an acceptable range of blood gas analysis. All patients were
monitored with a pulmonary artery catheter and received fluids or
vasoactive drugs when deemed necessary to maintain MAP > 65
mm Hg and a cardiac index of >2.0 L/min/m?. No nasogastric tubes
were placed for gastric decompression in this series. Chest drains
were removed within 24 to 48 hours once the total drainage was
less than 80 mL per an 8-hour shift.

Measuring the IAP

The IAP was measured intermittently via a Foley urinary bladder
catheter in accordance with the World Society of Abdominal
Compartment Syndrome standardized technique.*> The IAP mea-
surement was taken at baseline once the catheter was inserted.
This measurement was followed by serial once every 4 hours
readings in the ICU for 24 hours after CABG. The IAP measurement
technique was applied using the AbViser (Wolfe Tory Medical Inc,
Salt Lake City, UT, USA) specialized kit.> The system is positioned
aseptically between the urinary catheter and the collecting bag. The
pressure transducer is zeroed and positioned on the iliac crest at
the level of the midaxillary line. Before each measurement, 20 mL
of sterile saline is injected into the bladder. A valve draining the
bladder automatically closes to allow for the direct transducing of
bladder pressure. Each reading lasts 1 to 3 minutes and is taken
with the patient in the supine position, at the end of expiration, and
in the absence of abdominal muscle contractions. The valve system
then opens automatically to allow for normal bladder drainage, and
the volume of saline utilized for injection is subtracted from the
patient’s urinary output in that hour. A patient was labeled to have
IAH if the IAP was recorded to be >12 mm Hg on a minimum of 3
settings.

Data collection

For all the subjects enrolled in the study, the authors collected
general demographics, pre-existing comorbidities, and operative
and clinical outcome data from the time of enrollment and until the
day of discharge. The MAP (mm Hg), central venous pressure ([CVP]
mm Hg), abdominal perfusion pressure ([APP] defined as MAP —
IAP = APP; mm Hg), cardiac index ([CI] L/m?), mixed venous oxygen
saturation (%SVO;), urine output (mL/h), and fluid balance (mL)
were recorded in the ICU every 4 hours until 24 hours after CABG.

Serum levels of aspirate aminotransferase (U/L), alanine
aminotransferase ([ALT] U/L), total bilirubin (umol/L), lactate
(mmol/L), international normalized ratio (INR), creatinine (umol/l),
and estimated glomerular filtration rate ([eGFR] ml/min)'® were
recorded before operation and measured daily for up to 7 days
postoperatively. A modified version of the Schindl liver function
scoring system, which is based on the total bilirubin levels, INR, and
lactic acid levels, was described recently to objectively quantify the
postoperative transient liver dysfunction.””'° Other well-
established scoring systems for liver function, such as the Model
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Table I
Modified Schindl liver function score
Laboratory parameter Score
0 1 2
Total serum bilirubin (umol/L) <20 20—-60 >60
International normalized ratio (INR) <1.8 1.8-23 >2.3
Serum lactate (mmol/L) <15 1.5-35 >3.5

Total score of >4 indicates clinically important liver dysfunction.

for End-stage Liver Disease or the Child-Pugh classification, were
not suitable for this study because they were either designed to
scale patients with end-stage liver disease or those with liver
cirrhosis. The Schindl score (range, 0—8; Table I) for each patient in
the cohort was calculated by averaging the 2 greatest serum values
of each component in the first 7 days after CABG. Schindl scores >4
were used as a cutoff indicator of clinically relevant liver dysfunc-
tion after CABG.?° Postoperative renal injury was defined as having
a decrease in the calculated glomerular filtration rate (GFR) to less
than 60 mL/min during the first 7 days after CABG.

Statistical analysis

Categorical data were summarized as absolute numbers and
percentages. Numeric data were summarized as the mean and
standard deviation or median and interquartile range. Comparison
between groups was performed using the ? test or the Fisher exact
for categorical variables and using the independent sample t test or
Mann—Whitney U test for continuous variables. The crude odds
ratios with 95% confidence intervals (CIs) were estimated using
univariate logistic regression and adjusted odds ratios with 95% Cls
were estimated using multiple logistic regression analysis. Analysis
was performed using SAS/STAT software, v 9.2 (SAS Institute, Cary,
NC, USA.) and R software (Foundation for Statistical Computing,
Vienna, Austria). A 2-sided P value of <.05 was considered
statistically significant.

Results

The cohort of 25 obese patients (BMI > 30 kg/m?) was matched
with another 25 non-obese (control group) patients who under-
went the same procedure within the study timeframe. No differ-
ences were observed regarding age, sex, or history of myocardial
infarction, left ventricular function, and symptoms of heart failure
(Table II). There were no observable differences in baseline serum
creatinine, liver transaminase, and total bilirubin values, or com-
mon morbid conditions. Neither group had patients with chronic
obstructive lung disease. The measured baseline IAP was greater in
the obese group at the start of the operation (10.3 + 2.4 mm Hg vs
8.4 + 2.0 mm Hg; P =.003; Table III). This difference continued to be
observed in the serial postoperative measurements in which the
peak IAP (15.4 + 1.6 mm Hg vs 10.6 + 1.6 mm Hg; P =.011) and the
mean change from baseline to the peak IAP (5.1 + 3.3 mm Hg
vs 2.2 + 2.4 mm Hg; P = .001) were greater in the obese group
(Fig 1, A). More patients in the obese group developed IAH (84%
vs 28%; P < .001) and spent a greater time on mechanical ventila-
tion (71 + 3.0 hours vs 5.7 + 1.6 hours; P = .045). The CVP was
slightly greater in the obese group (12.6 + 1.9 mm Hg vs 10.6 + 2.0
mm Hg; P=.034; Fig 1, B), and the mean APP was less in that group
(63.0 + 8.0 mm Hg versus 70.1 + 11 mm Hg; P =.017). The CI was
similar in the obese group (2.6 + 0.3 L/min/m? vs 2.9 + 0.6 L/min/
m2; P=.036; Fig 1, C) but did not constitute clinical importance nor
was the need for vasopressors or mixed venous oxygen in the ICU

postoperatively different. There was a mild observable difference in
the peak liver ALT transaminase (59.0 + 15 U/L vs 46.5 + 9 U/L;
P = .045), with a greater peak in the obese group but not a
greater postoperative liver dysfunction based on the Schindl
score (28% vs 8%; P = .066). The calculated mean GFR was less in
the obese group (61.3 + 7.3 mL/min vs 73.0 + 10 mL/min; P =.002)
as was the median hourly urine output in the first 24 hours after
CABG (35 mL/min vs 42 mL/min; P = .023). More patients in the
obese group developed postoperative renal injury based on the
calculated GFR (32% vs 8%; P = .034). No observable differences
were observed in the postoperative adverse clinical outcomes
(Table IV).

In this cohort, being obese was associated with the development
of [AH in the postoperative period (OR: 2.99; 95% CI: 1.92—3.53; P <
.001). The association remained after adjusting for the following
competing factors: sex, left ventricular ejection fraction, CPB time,
mechanical ventilation time, 24-hour fluid balance, and hourly
urine output (OR: 2.32; 95% CI: 1.53—2.72; P =.002; Fig 2).

Discussion

Obese patients who require CABG have increased mortality,
major morbidity, and high cost for hospital care.”® In the present
observational study, we found that even in a small but balanced
cohort of obese and control patients, the impact of obesity on the
IAP was obvious. Both at baseline and in the postoperative period,
the obese patients had a statistically greater measured IAP and
developed more frequent IAH after CABG (84% vs 20%). From a
pathophysiologic viewpoint, having IAH could seemingly explain
the subclinical impact on the postoperative hemodynamics, which
might explain in part the impairment in abdominal perfusion
pressure and liver and renal functions. Although none of the obese
patients showed an observable difference in adverse clinical out-
comes, except for more surgical site infections in the obese group
(12% vs 0%), notable subclinical trends were observed. During the
critical care phase after CABG, the obese group had a series of
distinct patterns that are consistent with the results of other
studies in similar subjects: greater requirement of mechanical
ventilation, higher CVP, lower mean APP, and lesser cardiac index.
Although a higher BMI is associated with a greater IAP in patients
undergoing general surgery procedures,”’ only 1 study of 186
consecutive adult patients undergoing cardiothoracic surgery
established a positive correlation between BMI and IAP (r* = 0.05,
P= .003),14 which is consistent with our results. Furthermore, the
utilization of the CPB machine during extracorporeal circulation
can initiate an inflammatory response that affects the splanchnic
microcirculation, thereby leading to a shift in fluids and interstitial
edema, which may explain the documented increase in the IAP
after CABG.?? In a simple cohort of 45 adult patients undergoing
“on-pump” CABG, Dabrowski et al>> measured the transbladder IAP
at 7 points during and after the operation and found the increase in
IAP occurred immediately after CABG and presisted up to 18 hours
after CABG. This correlated with a decrease in the APP while
maintaining a steady MAP postoperatively. Our present study
confirms the findings, demonstrating that obesity can amplify the
apparent increase in IAP and decrease the APP during the first 24
hours after CABG. The postoperative increase in CVP in patients
who develop IAH after cardiac surgery has also been demonstrated
elsewhere.?> 2> Although the dynamics between IAP and CVP are
not clear, it is speculated that the increase of the diaphragm caused
by increased IAP results in an increase in intrapleural pressure,
inspiratory pressure, and vascular resistance in the lung microcir-
culation, all of which affect CVP.>°
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Table II
Preoperative characteristics

Obese group (BMI > 30) Control group (BMI < 30) P value

n=25 n=25
Demographics
Age (y) + SD 56.3 + 6.2 532 +6.7 105
Female (%) 7 (28%) 3(12%) 157
Mean body mass index (kg/m?) 329 +5.0 251 +22 <.001
Myocardial infarction (STEMI/NSTEMI) (%) 17 (68%) 20 (80%) 333
Median postoperative stay (days) (IQR) 5.0 (5-6.5) 5.0 (5-6) 732
NYHA Class -1V (%) 2 (8%) 1 (4%) .500
Left ventricular EF% 50.8 + 8.0 53171 279
Redo CABG (%) 0 0
Morbidities with baseline liver and kidney markers

Preoperative serum creatinine (umol/L) 96.8 + 20.8 97.1 + 25.6 971
Preoperative AST (U/L) + SD 247 +18.2 30.6 + 25.0 353
Preoperative ALT (U/L) + SD 40.0 + 12.8 385+ 129 .687
Preoperative total bilirubin (umol/L) + SD 104 + 9.0 10.8 +5.3 .865
Preoperative INR 1.14 = 0.04 1.06 = 0.11 .091
Diabetes (%) 18 (72%) 16 (64%) 544
HbA1C % 78 +14 81+17 .508
Still smoking (%) 7 (28%) 5 (20%) .508
Chronic lung disease (%) 0 0

History of stroke (%) 1 1 1.000
Peripheral vascular disease (%) 5 (20%) 1 .189

BMI, body mass index; IQR, interquartile range; STEMI, ST-elevation myocardial infarction; NSTEMI, non ST-elevation myocardial
infarction; NYHA, New York Heart Association classification; EF, ejection fraction; CABG, coronary arteries bypass grafting; AST,
aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized ratio; HbA1C, glycosylated hemo-
globin A1C.

Table III
Perioperative outcome variables

Obese group (BMI > 30) Control group (BMI < 30) P value

n=25 n=25
CPB time (minutes) + SD 101 = 14 96 + 12 222
Ventilation time (hours) + SD 7.1 +3.0 57+1.6 .045
Median tidal volume during ventilation ml (IQR) 600 (550-650) 550 (500-700) 441
Baseline intra-abdominal pressure (mm Hg) 103 +24 84+20 .003
Peak intra-abdominal pressure (mm Hg) 154+ 16 106 + 1.6 .011
Mean change in intra-abdominal pressure (mm Hg) 51+33 22+24 .001
Intra-abdominal hypertension (%) 21 (84%) 5 (20%) <.001
Circulation
Mean arterial pressure (mm Hg) 80.3 + 8.0 783 £5.0 270
Peak central venous pressure (mm Hg) 126 + 1.9 106 + 2.0 .034
Mean abdominal perfusion pressure (mm Hg) 63.0 + 8.0 70.1 + 11 .017
Postoperative cardiac index (mean) + SD 26+03 29 + 0.6 .036
Lowest mixed venous oxygen saturation% (SV02) 555 + 4.6 60.0 +4.3 130
Requirement for vasopressor support (%) 8 (32%) 7 (28%) 758
Liver
Peak ALT (U/L) + SD 59.0 + 15 465+ 9 .045
Peak AST (U/L) + SD 80.0 + 47 60.6 + 25 .075
Peak total bilirubin (umol/L) + SD 193 + 89 142 + 35 170
Peak lactic acid (mmol/L) + SD 71+14 54+23 350
Peak INR 1.3+02 1.2 + 0.08 130
Schindl score > 4 (%) 7 (28%) 2 (8%) .066
Kidney
Peak creatinine (umol/L)+SD 124 + 23 114 + 33 0.241
Mean glomerular filtration rate (mL/min) 613 +73 73.0 + 10 0.002
Median urine output in the first 24 hours (mL/h) [IQR] 35 [30-40] 42 [37-60] 0.023
Median fluid balance in the first 24 hours (mL) [IQR] +513 [430-900] +408 [-104 to 652] 0.062
Postoperative renal injury (GFR < 60 mL/min)' 8 (32%) 2 (8%) 0.034

BMI, body mass index; CPB, cardiopulmonary bypass; IQR, interquartile range; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; INR, international normalized ratio; GFR, glomerular filtration rate.

* Intra-abdominal pressure of > 12 mm Hg on at least 3 settings.

f Calculated GFR < 60 mL/min during the first 7 days postsurgery.

The incidence of IAH after cardiac surgery varies between 27% patients admitted in the ICU after undergoing cardiac surgery. One
and 83%.4%42527 This difference is caused by a wide range of fac-  third of the patients developed IAH with a linear correlation be-
tors that influence IAP during cardiac surgery. Dalfino et al** tween IAP changes and total fluid balance in the on-pump group.’*
recorded the IAP for up to 24 hours in 69 consecutive adult Unlike the results in the present study, BMI was not found to
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Fig 1. Comparing the (A) IAP, (B) CVP, and (C) CI between the obese versus the control groups at 4-h intervals in the first 24-h CABG.

Table IV

Clinical outcomes
Complications Obese group (BMI > 30) Control group (BMI < 30) P value

n=25 n=25

Blood and blood products transfusion 17 (68%) 15 (60%) 556
Intra-aortic balloon pump support (%) 0 2 (8%) 490
Myocardial infarction (%) 0 1 1.000
Low output syndrome (%) 2 (8%) 0 490
New postoperative dialysis (%) 0 0
Atrial fibrillation (%) 3 (12%) 1 .609
Pulmonary complications (%) 5 (20%) 2 (8%) 417
Re-exploration surgery (%) 1 0 1.000
Stroke/TIA (%) 0 1 1.000
Surgical site infection (%) 3 (12%) 0 235
Number of deaths (%) 0 0

BMI, body mass index; TIA, transient ischemic attack.
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Fig 2. The crude and adjusted odds ratio of having a BMI > 30 and its association with intra-abdominal hypertension.

predict IAH, likely because most patients were not obese (mean
BMI in the IAH group: 26.7 + 4 vs control group: 25.6 + 3). Other
factors found to predict IAH after cardiac surgery were CPB time,
ventilation time, plasma albumin concentration, need for vaso-
pressors, high CVP, low APP, and abdominal distension.”” Estab-
lishing a direct association between obesity and IAH after adjusting
for confounders was a key element of the current study; however,
this does not imply that other important factors do not affect the
development of IAH. It is likely that obesity alone seemed to
overshadow other important predictors, owing to the relatively
small cohort of subjects.

The calculated APP is largely affected by the presence of
obesity/IAH. This might be one hypothetic reason for the
apparent morbid outcomes in obese subjects undergoing CABG.
We speculate that the evident decrease in APP plays a funda-
mental role in understanding acute kidney injury (AKI) and the
possible liver dysfunction after CABG in this select population.
Using various criteria for determining AKI, Mazzeffi et al*’ took
serial IAP readings of 43 consecutive adult cardiac surgery pa-
tients in the ICU. Of the 42 patients, 35 developed IAH, with 100%
sensitivity for predicting postoperative AKI, using the RIFLE
criteria. By using calculated GFR in the present study as an indi-
cator for AKI, we observed that obese patients developed AKI in
the obese group more often than in the controls (32% vs 2%; P =
.034). In a recent, large scale, collaborative meta-analysis of more
than 5 million individuals from 39 general populations, Chang
et al’® found an association between BMI higher than 25 and the
increased risk of a decrease in GFR during 8 y of mean follow-up.
In contrast, there appeared to be a difference in liver function
gauged by using the validated Schindl liver scores for liver
dysfunction (28% vs 8%; P =.066), but there was a clear difference
in leakage of the liver enzyme ALT in the obese group after sur-
gery, which is a more specific indicator of ischemic liver injury.>’
None of the patients enrolled in this study developed abdominal
compartment syndrome (defined as sustained IAP > 20 mm Hg)
nor any active intervention was sought to prevent the develop-
ment of IAH. The current study has identified obesity as a risk
factor for increased IAP after CABG. This finding warrants close
monitoring of IAP in such patients. Although studies

demonstrating the effectiveness of nonsurgical interventions in
this group after CABG is lacking, general measures, such as the
judicious use of fluids for resuscitation, gastric decompression via
nasogastric suctioning, sedation, neuromuscular blockade,
reverse Trendelenburg body position, active diuresis, and
hemofiltration, are reported in the literature.”> Operative
abdominal decompression remains the definitive treatment for
abdominal compartment syndrome during or after CABG.>3!

The strength of the present study is that it is the first to pre-
sent the association between obesity and the potential develop-
ment of IAH after on-pump CABG. It also presents a
pathophysiologic foundation for how the kidneys and possibly
the liver might be impaired because of the low APP caused by the
apparent increase in the IAP in obese individuals after CABG. The
current study, however, is limited by its observational nature and
small cohort of selected subjects. The small sample size might
have underpowered some of the more overt clinical outcomes
and the competing confounding variables in the regression
analysis. Moreover, the study did not seek to demonstrate any
active interventions to mitigate the hazardous effects of IAH. In
addition, the data collectors were not blinded to the presence of
obesity in the participating subjects, which may have led to some
bias.

In summary, obesity in patients undergoing CABG is
generally linked with multiple adverse outcomes. Multiple
factors can influence the development of IAH after cardiac
surgery, but preexisting obesity seems to play a key role. The
development of IAH in obese patients can lead to AKI and
possible liver dysfunction. Anticipating IAH in vulnerable pa-
tients and taking measures to carefully monitor the IAP in the
perioperative period may help those at risk. Nevertheless,
future studies are needed to validate therapeutic interventions
in such patients.
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