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Abstract

Background: Ischemic heart disease is one of the major 
causes of death, disability and health care resource utilization 
worldwide. CABG is very effective at relieving angina and 
improving survival, which are the primary indications for the 
operation. 

Aim of Study: To determine the effect of Aortic cross clamp 
time on postoperative ventilation and inotropic support in 
CABG surgery in patients underwent coronary artery bypass 
grafting for three vessels or more. 

Patients and Methods: A comparative cross-sectional ret-
rospective study that was conducted at department of cardio-
thoracic surgery, Ain Shams University Hospitals from 2021 
to 2023 included 100 ischemic patients who are candidates for 
isolated on-pump CABG surgery. 

Results: The comparison of additional postoperative out-
comes between Group A and Group B reveals important find-
ings regarding patient recovery and hospital course. Firstly, 
there were no cases of stroke in either group, suggesting that 
prolonged cross-clamp times did not increase the risk of this 
specific complication. However, significant differences were 
noted in the duration of ICU stay (p=0.001) and a trend towards 
longer hospital stays in Group A, although this difference did 
not reach statistical significance (p=0.134). Group A had a me-
dian ICU stay of 3.32 days compared to 2.01 days in Group B, 
indicating a prolonged need for intensive care management in 
patients with longer cross-clamp times. Despite these differenc-
es, there were no significant disparities in mortality between the 
groups, with the majority of patients surviving their hospitaliza-
tion in both Group A (94.6%) and Group B (97.7%). These find-
ings suggest that while prolonged cross-clamp times may lead 
to increased ICU stays, they do not necessarily impact mortality 
rates following CABG surgery. However, further investigation 

is warranted to explore the potential long-term implications of 
prolonged cross-clamp times on patient outcomes.

Conclusion: Our study highlights the significant impact of 
prolonged aortic cross-clamp times on various postoperative 
outcomes in patients undergoing isolated on-pump coronary 
artery bypass grafting (CABG) surgery. Patients with longer 
cross-clamp times experienced a higher duration of mechan-
ical ventilation, increased requirement for inotropic support, 
and prolonged ICU stays compared to those with shorter cross-
clamp times. Additionally, there was a trend towards longer 
hospital stays in the prolonged cross-clamp group, although 
mortality rates were comparable between the groups. These 
findings underscore the importance of minimizing ischemic 
times during CABG surgery to optimize postoperative recovery 
and reduce the need for intensive care interventions. Further 
research is needed to elucidate the long-term implications of 
prolonged cross-clamp times and to develop strategies aimed at 
improving surgical outcomes in this patient population.

Key Words: Coronary artery bypass grafting – Cardiopulmo-
nary bypass – Coronary heart disease.

Introduction

ISCHEMIC heart disease is one of the major caus-
es of death, disability and health care resource utili-
zation worldwide. CABG is very effective at reliev-
ing angina and improving survival, which are the 
primary indications for the operation [1].

Coronary artery bypass grafting (CABG) is the 
definitive surgical treatment of the coronary artery 
disease and can be performed with a low incidence 
of morbidity and mortality [2].

CABG is a technique that involves using an ar-
tery or vein from elsewhere in the body to bypass 
the blocked vessels, restoring adequate blood flow 
to the heart. The artery or vein is attached around 
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the blockage, so that there is a new pathway for ox-
ygenated blood to reach the heart muscle [13]. 

Patients undergoing open heart surgery with 
prolong aortic clamp time is associated with ad-
verse outcome. The effect of prolong ischemic time 
has also been observed in patients requiring coro-
nary CABG with poor outcome in the early postop-
erative period [4].

A variety of myocardial protection techniques 
like use of blood or crystalloid based warm, tepid 
and cold cardioplegia solutions has been used dur-
ing the period of aortic clamping in order to reduce 
ischemic insult to heart and return of adequate myo-
cardial function in post-arrest period [5].

As with any type of surgery, CABG has risks 
in both short and long-term results. The risks of 
CABG include wound infection and bleeding, reac-
tions to anaesthesia, fever, pain, stroke, heart attack, 
or even death [6].

Prolong clamp time with incomplete myocardial 
protection may cause irreversible myocardial dam-
age leading to unfavourable outcome. Patients with 
preserved left ventricular function tolerate ischemic 
time better than those with impaired left ventricular 
function with increase morbidity and mortality seen 
in the later group [7].

Myocardial damage, secondary to prolong clamp 
time, results in release of myocardial enzymes and 
leads to number of adverse events in the periopera-
tive period. It is further added that cardiopulmonary 
bypass (CPB) is directly linked to clamp time with 
increase in ischemic time leads to increase in CPB 
time [8].

Aim of the work:
The study aimed to determine the effect of Aor-

tic cross clamp time on postoperative ventilation 
and inotropic support in CABG surgery in patients 
underwent coronary artery bypass grafting for three 
vessels or more.

Patients and Methods

Study design and duration:
A comparative cross-sectional retrospective 

study that was conducted at department of cardio-
thoracic surgery, Ain Shams University Hospitals 
from 2021 to 2023 included 100 ischemic patients 
who are candidates for isolated on-pump CABG 
surgery. They were divided in two groups:
- Group A: Consisted of patients who underwent 

Coronary artery bypass grafting (CABG) surgery 
with aortic cross clamp time more than 60 min-
utes.

- Group B: Included cases with aortic cross clamp 
time less than 60 minutes.

Inclusion criteria: 
Isolated CABG. On cardiopulmonary bypass 

(CPB). Three grafts at least. Normal LV functions; 
Ejection Fraction >50%.

Exclusion criteria:
CABG with valvular surgery. CABG off pump. 

Redo CABG. Emergency CABG or patients on 
IABP. Ejection fraction <50%. COPD and other 
chronic lung diseases. Chronic Liver diseases or 
chronic kidney diseases. Bleeding tendency. Recent 
myocardial infarction. Morbid obesity.

Patient evaluation:
Preoperative Assessment: History-Taking from 

each patient including her/his age, history of Di-
abetes Mellitus (DM), hypertension (HTN), and 
functional status is assessed according to the New 
York Heart Association (NYHA) criteria (for heart 
failure symptoms) and the Canadian Cardiovascular 
Society (CCS) classification (for angina pectoris). 
Also history of smoking and symptoms sugges-
tive of COPD (expectoration and chronic cough). 
Clinical Examination: full physical examination 
and a local cardio logical examination. Diagnostic 
and Imaging Studies. Laboratory Investigations: i. 
Complete blood picture (CBC) ii. Renal and liver 
function tests (urea, creatinine, creatinine clearance, 
ALT, AST, total and direct bilirubin, Prothrombin 
time and concentration, albumin. iii. Electrolytes 
(Na, K, Ca, Ph) iv. Lipid profile (TGs, HDL, LDL, 
cholesterol) Fasting and 2 hours’ postprandial blood 
glucose level was included. Coronary angiography. 
12-lead Electrocardiogram (ECG). Radiological Ex-
amination. Echocardiography (Echo). Chest X-ray 
(P-A view). Preoperative Counseling: A brief expla-
nation of the steps of the surgery and postoperative 
ICU course with possible complications early and 
late postoperative was explained to the patients in 
the preoperative visit prior to surgery. Preoperative 
Preparation: A broad spectrum antibiotic (usually 
first generation cephalosporin) and an H2 receptor 
blocker was given before surgery.

All the patients have their chests, forearms and 
legs up to the level of the thighs shaved on the night 
if the surgery. Cleaning the body areas will be car-
ried out after shaving by Bovidone iodine.

Intraoperative approach:
Incision: Routine median sternotomy. Harvest-

ing of the conduits: Usually harvesting of Left inter-
nal mammary artery either pedicle or skeletonized, 
and the great saphenous vein. Other conduits that 
might be used: Right internal mammary artery and 
radial artery. Sustaining Cardiopulmonary Bypass: 
After administration of heparin and obtaining safe 
Activated clotting time, cannulation is performed: 
Central aortic arterial cannula, double staged venous 
cannula in the right atrium. Application of the aor-
tic cross clamp. Cardioplegia: Cold blood K-based 
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cardioplegia (repeated every 35 minutes). Number 
of grafts: 3 grafts at least. The routine technique 
is the start with the distal anastomoses, ending by 
anastomosing the LIMA to the LAD, then remov-
al of the aortic cross clamp. The proximal ends are 
anastomosed to the aorta on partial clamp. Coming 
of bypass and decannulation of the heart. Routine 
hemostasis and closure.

Postoperative assessment and complications: 
Duration of Mechanical Ventilation: The average 

number of hours from the time the patient was trans-
ferred to the ICU to the time of his/her extubation.

The prolonged mechanical ventilation (PMV) 
was defined as cumulative duration of 24 hours 
or more of post-operative endotracheal intubation 
starting from transfer of the patient to cardiac i0n-
tensive care unit after completion of the procedure. 
Pulmonary Complications.

Hemodynamic stability. Drainage from chest 
tubes. Postoperative requirement of inotropic sup-
port. Length of ICU stay. Total Hospital Stay. Mor-
bidity and Mortality.

Statistical analysis:
Data were collected, revised, coded and en-

tered to the Statistical Package for Social Science 
(IBM SPSS) version 20. The qualitative data were 
presented as number and percentages while quan-
titative data were presented as mean, standard de-
viations and ranges when their distribution found 
parametric. The comparison between two groups 
with qualitative data were done by using Chi-square 
test and/or Fisher exact test was used instead of Chi-
square test when the expected count in any cell was 
found less than 5. The comparison between two in-
dependent groups with quantitative data and para-
metric distribution was done by using Independent 
t-test. The comparison between two independent 
groups with quantitative data and non parametric 
distribution was done by using Mann- whitney test. 
The confidence interval was set to 95% and the mar-
gin of error accepted was set to 5%. So, the p-value 
was considered significant as the following: p>0.05 
= Non significant (NS). p<0.05 = Significant (S). 
p<0.001 = Highly significant (HS).

Table (1): Comparison between studied groups regarding Age, 
Weight and Sex.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).
*: Chi-square test.
• : Independent t-test.

Group A
No. = 56

Group B
No. = 44

Test 
value

p-
value Sig.

Age:
Mean ± SD
Range

Weight:
Mean ± SD
Range

Sex:
Female
Male

56.88±8.84
30.23-84.79

84.39±11.41
60.51-105

8 (14.3%)
48 (85.7%)

59.66±6.34
36-69

86.74±12.83
55.53-116.55

6 (13.6%)
38 (86.4%)

–1.762•

–0.968

0.019*

0.081

0.336

0.926

NS

NS

NS

Co
morbidities

Group A Group B Test 
value

p-
value Sig.

No.  % No.  %

DM:
No
Yes

HTN:
No
Yes

Smoking:
No
Yes

COPD:
No

19
37

12
44

20
36

56

33.9
66.1

21.4
78.6

35.7
64.3

100.0

24
20

8
36

20
24

44

54.5
45.5

18.2
81.8

45.5
54.5

100.0

4.273

0.162

0.974

NA

0.039

0.687

0.324

NA

S

NS

NS

–

Table (3): Comparison between studied groups regarding Co 
morbidities.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).

*: Chi-square test.
• : Independent t-test.

NYHA
Group A Group B Test 

value
p-

value Sig.
No.  % No.  %

I
II
III

52
0
0

92.9
0.0
7.1

20
19
5

45.5
43.2
11.4

32.359 0.000 HS

Table (4): Comparison between studied groups regarding 
NYHA.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).

*: Chi-square test.
• : Independent t-test.

Table (2): Comparison between studied groups regarding CCT.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).
*: Chi-square test.
• : Independent t-test.

CCT Group A
No. = 56

Group B
No. = 44

Test 
value•

p-
value Sig.

Mean ± SD
Range

75.52±10.50
62-126

50.74±2.60
46-58

15.285 0.000 HS

Results
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Discussion

Coronary Artery Bypass Grafting (CABG) sur-
gery is a common procedure for treating coronary 
artery disease [9]. One crucial aspect of CABG sur-
gery is the duration of aortic cross-clamping, which 
refers to the time during which the aorta is clamped 
to stop blood flow while the grafts are being at-
tached to the coronary arteries. This period is es-
sential for the surgical team to perform the intricate 
task of grafting [10]. 

However, prolonged cross-clamp times have 
been associated with increased risk of adverse out-
comes in postoperative patients. One area of con-
cern is the impact on postoperative ventilation and 
the need for inotropic support, as prolonged cross-
clamp times may lead to myocardial dysfunction 
and respiratory complications [11].

Understanding the implications of cross-clamp 
time on postoperative ventilation and inotropic sup-
port is essential for optimizing patient outcomes in 
CABG surgery. Strategies to minimize cross-clamp 
time while ensuring adequate grafting and surgical 
precision are paramount [12]. 

Furthermore, vigilant postoperative monitoring 
and early intervention in patients with prolonged 
cross-clamp times can help mitigate the risks of 
respiratory compromise and hemodynamic instabil-
ity. By elucidating the relationship between cross-
clamp time and postoperative outcomes, clinicians 
can tailor perioperative management strategies to 

Group A
No. = 56

Group B
No. = 44

Test
value

p-
value Sig.

EF:
Mean ± SD
Range

Duration of mechanical ventilation:
Median (IQR)
Range

Pulmonary complications:
No
Yes

Duration of inotropic supports:
Median (IQR)
Range

Dose of inotropic supports:
Median (IQR)
Range

Chest tube drainage:
Median (IQR)
Range

59.19±5.53
45.88-74.82

14.64 (11.41-17.71)
1.49-26.92

42 (75.0%)
14 (25.0%)

15.53 (13.02-17.38)
0-22.65

7.29 (5.48-8.59)
0-11.92

139.76 (105.71-176.22)
0-550

58.87±3.36
52-69

10.14 (6.02-48)
2.32-72.0

40 (90.9%)
4 (9.1%)

12.87 (0-16.52)
0-20.32

4.27 (0-5.81)
0-9.15

112.94 (87.53-154.11)
1.25-450

0.337•

2.151 µ

4.225*

2.195 µ

4.181 µ

0.801 µ

0.737

0.034

0.061

0.031

0.000

0.425

NS

S

NS

S

HS

NS

Table (5): Comparison between studied groups regarding EF, Duration of mechanical ventilation, Pulmonary 
complications, Duration of inotropic supports, Dose of inotropic supports and Chest tube drainage.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).

*: Chi-square test.
• : Independent t-test.

Patients 
required 
inotropic 
supports

Group A Group B
Test 

value
p-

value Sig.
No.   % No.   %

No
Yes

11
45

19.6
80.4

16
27

37.2
62.8

3.784 0.042 S

Table (6): Comparison between studied groups regarding Pa-
tients required inotropic supports.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).

*: Chi-square test.
• : Independent t-test.

Group A
No. = 56

Group B
No. = 44

Test 
value

p-
value Sig.

Stroke:
No

ICU Duration:
Median (IQR)

Range

Hospital stay:
Mean ± SD
Range

Mortality:
No
Yes

56 (100.0%)

3.32
(2.58-4.49)
1-7

10.11±4.30
1.09-21.68

53 (94.6%)
3 (5.4)

44 (100.0%)

2.01
(1.39-2.75)
-0.4 – 14

8.85±3.93
5.15-30

43 (97.7%)
1 (2.3%)

NA

3.412µ

1.512•

0.610

NA

0.001

0.134

0.435

–

HS

NS

NS

Table (7): Comparison between studied groups regarding 
Stroke, ICU Duration, Hospital stay and Mortality.

p-value >0.05: Non significant (NS).
p-value <0.05: Significant (S).
p-value <0.01: Highly significant (HS).

*: Chi-square test.
• : Independent t-test.
µ: Mann- whitney test.
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optimize patient care and enhance recovery follow-
ing CABG surgery [13].

In our study, we aimed to investigate the effect 
of Aortic cross clamp time and its prolongation on 
postoperative inotropic support needs represented 
by its dose and duration, also the effect on the du-
ration of mechanical ventilation, ICU stay and hos-
pital stay.

The sample population of patients undergoing 
isolated on-pump CABG were divided into Group 
A (patients with aortic cross-clamp time >60 min-
utes) and Group B (patients with aortic cross-clamp 
time <60 minutes).

The demographic characteristics in both Group 
A (patients with aortic cross-clamp time >60 min-
utes) and Group B (patients with aortic cross-clamp 
time <60 minutes) undergoing isolated on-pump 
CABG are homogenous. With no statistically sig-
nificant differences in age (p=0.081) or weight 
(p=0.336) between the two groups, there was also 
no significant difference in the distribution of sex 
(p=0.926). These findings suggest that baseline de-
mographic factors were well-balanced between the 
groups, minimizing potential confounding effects 
on the study outcomes.

In the same line a comparative cross-sectional 
study conducted by Paracha and others [14]. Data 
from 100 patients undergoing CABG surgery were 
retrospectively gathered from the hospital database. 
Through non-random consecutive sampling, pa-
tients were categorized into two groups based on 
their aortic cross clamp time: Group A (n: 50) with 
aortic cross clamp time >60 minutes, and Group B 
(n: 50) with aortic cross clamp time <60 minutes. 
The study founded no statistically significant dis-
crepancies between the groups in terms of gender 
distribution (p=0.80), indicating a similar male-to-
female ratio. Additionally, the proportions of males 
and females in each group were comparable, with 
no significant difference noted (p=0.80). Similarly, 
there were no significant variations in mean age be-
tween Group A (56.40 years ± 8.70) and Group B 
(58.80 years ± 8.07), with a p-value of 0.15. Like-
wise, the mean BMI in Group A (26.30 kg/m² ± 
3.75) and Group B (27.16 kg/m² ± 6.45) showed no 
significant difference, with a p-value of 0.41.

The current study compared the cross-clamp 
times (CCT) between Group A and Group B revealed 
a statistically significant difference (p=0.000), with 
Group A exhibiting a substantially longer mean 
CCT of 75.52±10.50 minutes compared to Group 
B’s mean CCT of 50.74±2.60 minutes. This signif-
icant disparity underscores the effectiveness of the 
study’s grouping strategy in delineating patients 
based on their aortic cross-clamp times. The find-
ings align with our hypothesis, indicating that the 
duration of aortic cross-clamping indeed varies 
significantly between the two groups, thereby facil-

itating the investigation into its impact on postop-
erative outcomes. Such distinct CCT distributions 
lay a robust foundation for assessing the association 
between prolonged cross-clamp times and subse-
quent postoperative ventilation and inotropic sup-
port requirements, providing valuable insights into 
optimizing surgical techniques and patient manage-
ment strategies in coronary artery bypass grafting 
procedures.

In accordance Paracha and others [14] revealed 
that the comparison of aortic clamp times be-
tween Group A (89.12±25.66 minutes) and Group 
B (48.74±9.33 minutes) revealed a significant dis-
parity (p=0.000). Group A, characterized by longer 
clamp times, likely experienced more prolonged 
myocardial ischemia during surgery compared to 
Group B. This prolonged ischemic insult may lead 
to greater myocardial damage and compromise, po-
tentially necessitating increased postoperative inter-
ventions such as prolonged mechanical ventilation 
and higher inotropic support.

The analysis of comorbidities in patients under-
going isolated on-pump CABG surgery revealed 
notable differences between Group A and Group 
B. Specifically, a statistically significant associa-
tion was observed between diabetes mellitus (DM) 
and Group A (p=0.039), with 66.1% of patients in 
Group A having DM compared to 54.5% in Group 
B. This finding underscores the potential impact 
of DM on surgical outcomes, suggesting a higher 
prevalence in patients with prolonged cross-clamp 
times. However, no significant differences were 
noted in the prevalence of hypertension (HTN) or 
smoking between the groups, indicating a compara-
ble distribution of these comorbidities.

In alignment with our study results Paracha and 
others [14] conducted a comparative cross-section-
al study on 100 CABG patients, categorizing them 
into Group A (>60min clamp time) and Group B 
(<60min clamp time) via non-random consecutive 
sampling revealed that the prevalence of hyper-
tension was 58% in Group A and 50% in Group B, 
with no significant difference noted (p=0.64). Ad-
ditionally, there were 15 smokers (30%) in Group 
A and 16 smokers (32%) in Group B, showing no 
significant variation between the groups (p=0.83), 
in contrast with the current study there were 27 dia-
betic patients (54%) in Group A and 30 diabetic pa-
tients (60%) in Group B, with no statistically signif-
icant difference observed between the two groups 
(p=0.54).

In agreement with our study results Moh’d and 
his co-founders [15] showed that there were no sig-
nificant differences observed in the prevalence of 
hypertension (36.5% vs. 41.9%), diabetes mellitus 
(16.9% vs. 16.6%), obesity (16.3% vs. 19.4%), or 
respiratory illness (7.9% vs. 5.9%) between pa-
tients with aortic cross-clamp times of <51min and 
≥51min.
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The comparison of postoperative outcomes be-
tween Group A and Group B provides important 
insights into the impact of cross-clamp duration 
on patient recovery. While there was no significant 
difference in left ventricular ejection fraction (EF) 
between the groups (p=0.737), significant differ-
ences were observed in the duration of mechanical 
ventilation (p=0.034) and duration of inotropic sup-
port (p=0.031). Group A exhibited a longer median 
duration of mechanical ventilation (14.64 vs. 10.14 
hours) and duration of inotropic support (15.53 vs. 
12.87 hours) compared to Group B, indicating a 
greater need for respiratory and hemodynamic sup-
port in patients with prolonged cross-clamp times. 
Additionally, the dose of inotropic support was sig-
nificantly higher in Group A compared to Group B 
(p=0.000), suggesting a more pronounced hemo-
dynamic compromise in patients with prolonged 
cross-clamp times. Although no significant differ-
ences were observed in the incidence of pulmo-
nary complications (p=0.061) or chest tube drain-
age (p=0.425) between the groups, these findings 
highlight the potential impact of prolonged cross-
clamp times on postoperative respiratory and hemo-
dynamic stability, underscoring the importance of 
minimizing ischemic times during CABG surgery 
to optimize patient outcomes.

In the same line Cislaghi and others [16] assessed 
The relation between ACCT and ICULOS was in-
vestigated by several studies. Cislaghi et al. [16]
investigated an audit of 5123 patients and conclud-
ed that longer ACCT was associated with a greater 
likelihood of prolonged post-operative mechanical 
ventilation and hospital stay.

In accordance Moh’d and others [15] indicated a 
significant correlation between the need for inotrop-
ic support in the ICU and longer aortic cross-clamp 
time (ACCT). Specifically, patients who required 
extended inotropic support in the ICU were signifi-
cantly more likely to have had a longer than average 
(≥51min) ACCT compared to those who did not re-
quire inotropic support in the ICU (p<0.001).

In contrast Paracha and others [14] compared 
ventilation time between the two groups in the study 
yielded a p-value of 0.082, indicating a lack of sta-
tistical significance despite a numerical difference 
in mean ventilation duration. This suggests that fac-
tors beyond aortic cross-clamp time may influence 
ventilation time variability, founded a significant 
difference in ejection fraction (EF) percentages be-
tween the groups based on aortic cross-clamp times, 
highlighting the impact of this surgical parameter 
on cardiac function postoperatively. Group A, with 
longer clamp times, exhibited a higher percentage 
of patients with good LV function compared to 
Group B, indicating potential implications for pa-
tient outcomes and surgical decision-making.

The comparison of patients requiring inotropic 
support between Group A and Group B revealed 

a statistically significant difference (p=0.042). In 
Group A, 80.4% of patient’s required inotropic sup-
port compared to 62.8% in Group B. This finding 
suggests a higher proportion of patients experienc-
ing hemodynamic compromise requiring pharma-
cological intervention in the prolonged cross-clamp 
group. The significance of this difference under-
scores the potential impact of prolonged ischemic 
times during surgery on postoperative cardiac func-
tion and the need for aggressive hemodynamic man-
agement in these patients to optimize outcomes and 
prevent further complications.

In consistent with current study results Moh’d 
and others [15] demonstrated that required inotropic 
support between the two groups revealed a statisti-
cally significant difference (p<0.001). In the group 
with aortic cross-clamp time <51 minutes, the ma-
jority of patients (93.8%) did not require inotrop-
ic support, whereas in the group with aortic cross-
clamp time ≥51 minutes, a substantial proportion 
(37.5%) of patients required inotropic support.

The comparison of additional postoperative out-
comes between Group A and Group B reveals im-
portant findings regarding patient recovery and hos-
pital course. Firstly, there were no cases of stroke 
in either group, suggesting that prolonged cross-
clamp times did not increase the risk of this spe-
cific complication. However, significant differences 
were noted in the duration of ICU stay (p=0.001) 
and a trend towards longer hospital stays in Group 
A, although this difference did not reach statistical 
significance (p=0.134). Group A had a median ICU 
stay of 3.32 days compared to 2.01 days in Group B, 
indicating a prolonged need for intensive care man-
agement in patients with longer cross-clamp times. 
Despite these differences, there were no significant 
disparities in mortality between the groups, with the 
majority of patients surviving their hospitalization 
in both Group A (94.6%) and Group B (97.7%). 
These findings suggest that while prolonged cross-
clamp times may lead to increased ICU stays, they 
do not necessarily impact mortality rates following 
CABG surgery. However, further investigation is 
warranted to explore the potential long-term impli-
cations of prolonged cross-clamp times on patient 
outcomes.

In accordance Ruggieri and his colleagues [8]
founded that the prognostic significance of pro-
longed cross-clamp time (XCT) in coronary artery 
bypass grafting (CABG) surgery. Patients with XCT 
>75 minutes experienced a longer duration of ICU 
stay compared to those with XCT ≤75 minutes, in-
dicating a potential association between prolonged 
XCT and postoperative recovery. This highlights 
the importance of monitoring and minimizing XCT 
duration during CABG procedures to optimize pa-
tient outcomes and resource utilization.

In the same Moh’d and others [15] compared 
ICU length of stay between two groups categorized 
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by aortic cross-clamp times (<51min vs. ≥51min) 
revealed a significant difference (p<0.001). Patients 
with aortic cross-clamp times ≥51min had a notably 
longer ICU length of stay compared to those with 
<51min clamp times.

In agreement with the current study Erkut & 
Ates, [17] established a direct and linear relation-
ship between aortic cross-clamp time (ACCT) and 
post-operative troponin I levels in elective coronary 
artery bypass grafting (CABG) patients, advocating 
for a safety threshold of 50 minutes for ACCT in 
such procedures. This underscores the imperative of 
reducing ACCT to mitigate post-operative cardiac 
injury and enhance patient outcomes.

In contrast Paracha and others [14] compared 
ICU stay durations between the groups showed a 
lack of statistical significance (p=0.206), indicating 
that aortic cross-clamp time may not be the sole de-
terminant of ICU stay duration. Despite numerical 
differences in means, other factors likely contribute 
to variations in ICU stay. hospital stay durations ex-
hibited a significant difference (p=0.040), suggest-
ing that longer aortic cross-clamp times correlate 
with shorter hospital stays. Further investigation is 
warranted to elucidate contributing factors and clin-
ical implications comprehensively.

According to mortality Iino and others [18] re-
ported that in 16,272 patients with aortic valve re-
placement, prolonged ACCT was independent pre-
dictor of post-operative morbidity and mortality. 
Al-Sarraf and others [19] demonstrated that in 3799 
consecutive patients who had cardiac surgery that 
prolonged ACCT significantly correlates with ma-
jor post-operative morbidity and mortality in both 
low- and high-risk patients, especially in those who 
had ACCT >90min. Shultz and others [20] studied 
the impact of longer ACC durations (more than 
300min) on complex cardiac surgeries and found 
that cardiac procedures requiring extremely long 
ischemic times have significant early mortality and 
morbidity.

Several factors could explain these differences. 
Differences in study populations, sample sizes, and 
surgical techniques may contribute to varying re-
sults across studies. Additionally, the definition of 
prolonged ACCT and the thresholds used to catego-
rize ACCT may differ between studies, leading to 
discrepancies in findings. Moreover, differences in 
the management of intraoperative and postoperative 
care, as well as variations in patient characteristics 
and comorbidities, could also influence outcomes 
and contribute to differences observed between 
studies.

Conclusion:
In conclusion, our study highlights the signifi-

cant impact of prolonged aortic cross-clamp times 
on various postoperative outcomes in patients un-

dergoing isolated on-pump coronary artery bypass 
grafting (CABG) surgery. Patients with longer 
cross-clamp times experienced a higher duration 
of mechanical ventilation, increased requirement 
for inotropic support, and prolonged ICU stays 
compared to those with shorter cross-clamp times. 
Additionally, there was a trend towards longer hos-
pital stays in the prolonged cross-clamp group, al-
though mortality rates were comparable between 
the groups. These findings underscore the impor-
tance of minimizing ischemic times during CABG 
surgery to optimize postoperative recovery and re-
duce the need for intensive care interventions. Fur-
ther research is needed to elucidate the long-term 
implications of prolonged cross-clamp times and to 
develop strategies aimed at improving surgical out-
comes in this patient population.
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تأثير وقت ربط المشبك الأبهرى على مدة استخدام التنفس الصناعى
واستخدام الأدوية المقوية لعضلة القلب

فى مرضى جراحات ترقيع الشرايين التاجية
____

يعــد مــرض القلــب الإقفــارى أحــد الأســباب الرئيســية للوفــاة والعجــز واســتخدام مــوارد الرعايــة الصحيــة فــي جميــع أنحــاء العالــم. تعتبــر 

عمليــة تطعيــم مجــازة الشــريان التاجــى فعالــة للغايــة فــي تخفيــف الذبحــة الصدريــة وتحســن فــرص البقــاء علــى قيــد الحيــاة، وهــى المؤشــرات 

الأساســية للعمليــة.

لتحديــد تأثيــر زمــن المشــبك الأبهــري علــى التهويــة بعــد العمليــة الجراحيــة والدعــم المؤثــر فــى التقلــص العضلــى فــي جراحــة تطعيــم مجــازة 

الشــريان التاجــى فــى المرضــى الذيــن خضعــوا لتطعيــم مجــازة الشــريان التاجــى لثــاث أوعيــة أو أكثــر.

شــملت دراســة اســترجاعية مقطعيــة مقارنــة تم إجراؤهــا فــى قســم جراحــة القلــب والصــدر بمستشــفيات جامعــة عــن شــمس فــى الفتــرة 

مــن 2021 إلــى 2023، 100 مريــض إقفــارى مرشــحن لإجــراء جراحــة ترقيــع الشــريان التاجــى المعزولــة علــى المضخــة.

تكشــف مقارنــة النتائــج الإضافيــة بعــد العمليــة الجراحيــة بــن المجموعــة )أ( والمجموعــة )ب( عــن نتائــج مهمــة فيمــا يتعلــق بتعافــى المريــض 

ودورة المستشــفى. أولًا، لــم تكــن هنــاك حــالات ســكتة دماغيــة فــى أى مــن المجموعتــن، ممــا يشــير إلــى أن فتــرات المشــبك المتقاطــع الطويلــة لــم 

تزيــد مــن خطــر هــذه المضاعفــات المحــددة. ومــع ذلــك، لوحظــت اختافــات كبيــرة فــى مــدة الإقامــة فــي وحــدة العنايــة المركــزة )ع = 0.001( 

واتجــاه نحــو الإقامــة لفتــرة أطــول فــي المستشــفى فــي المجموعــة )أ(، علــى الرغــم مــن أن هــذا الاختــاف لــم يصــل إلــى دلالــة إحصائيــة )ع = 

0.134(. كان لــدى المجموعــة )أ( متوســط إقامــة فــى وحــدة العنايــة المركــزة يبلــغ 3.32 يومًــا مقارنــة بـــ 2.01 يومًــا فــى المجموعــة )ب(، ممــا 

يشــير إلــى الحاجــة الطويلــة لإدارة العنايــة المركــزة لــدى المرضــى الذيــن يعانــون مــن أوقــات أطــول للتشــابك. علــى الرغــم مــن هــذه الاختافــات، 

لــم تكــن هنــاك فــوارق كبيــرة فــي معــدل الوفيــات بــن المجموعتــن، حيــث نجــا غالبيــة المرضــى مــن دخولهــم المستشــفى فــى كل مــن المجموعــة 

)أ( )94.6٪( والمجموعــة )ب( )97.7٪(. تشــير هــذه النتائــج إلــى أنــه علــى الرغــم مــن أن فتــرات المشــبك الطويلــة قــد تــؤدى إلــى زيــادة الإقامــة 

فــى وحــدة العنايــة المركــزة، إلا أنهــا لا تؤثــر بالضــرورة علــى معــدلات الوفيــات بعــد جراحــة ترقيــع الشــريان التاجــى. ومــع ذلــك، هنــاك مــا يبــرر 

إجــراء مزيــد مــن التحقيــق لاستكشــاف الآثــار المحتملــة علــى المــدى الطويــل لفتــرات طويلــة عبــر المشــبك علــى نتائــج المرضــى.

تســلط دراســتنا الضــوء علــى التأثيــر الكبيــر لأوقــات المشــبك الأبهــرى الطويلــة علــى نتائــج مــا بعــد الجراحــة المختلفــة لــدى المرضــى الذيــن 

ــى المضخــة. شــهد المرضــى الذيــن يعانــون مــن فتــرات أطــول مــن المشــبك  ــة عل يخضعــون لجراحــة تطعيــم مجــازة الشــريان التاجــى المعزول

المتقاطــع مــدة أعلــى للتهويــة الميكانيكيــة، وزيــادة فــي الحاجــة إلــى دعــم التقلــص العضلــى، وبقــاء وحــدة العنايــة المركــزة لفتــرات طويلــة مقارنــة 

بأولئــك الذيــن لديهــم أوقــات متقاطعــة أقصــر. بالإضافــة إلــى ذلــك، كان هنــاك اتجــاه نحــو الإقامــة لفتــرة أطــول فــى المستشــفى فــى مجموعــة 

المشــبك المتقاطــع لفتــرات طويلــة، علــى الرغــم مــن أن معــدلات الوفيــات كانــت قابلــة للمقارنــة بــن المجموعتــن. تؤكــد هــذه النتائــج علــى أهميــة 

ــى  ــل الحاجــة إل ــة وتقلي ــة الجراحي ــاء جراحــة تحويــل مســار الشــريان التاجــى لتحســن التعافــى بعــد العملي ــة أثن ــل أوقــات نقــص التروي تقلي

تدخــات العنايــة المركــزة. هنــاك حاجــة إلــى مزيــد مــن البحــث لتوضيــح الآثــار طويلــة المــدى لأوقــات المشــبك الطويلــة ولتطويــر اســتراتيجيات 

تهــدف إلــى تحســن النتائــج الجراحيــة لــدى هــذه الفئــة مــن المرضــى.




