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ABSTRACT

Aim: To compare post-operative in-hospital outcome of on pump CABG in patients with shorter CPB duration vs. patients with

longer CPB duration.

Methodology: In this cross sectional study conducted at Department of Cardiac Surgery, PIC, Jail Road, Lahore 182 subjects
were selected using non probability Judgmental/ Purposive sampling Technique and randomly divided into two equal groups of
91 each. Group A: patients undergoing surgery for short duration of CPB < 90 minutes and half treated with Group B: patients
undergoing surgery for long duration of CPB = 90 minutes. Data was entered and analyzed using SPSS 25.

Results: There were 133(73.08%) males and 49(26.92%) females in this study. The mean age of cases was 50.68+9.26 years
with minimum and maximum age being 35 and 70 years. Mean Baseline Creatinine recorded for Group A was 0.92+0.19 and
for Group B was 0.91+0.21. Mean urine output level recorded for Group A after 6 hours of CABG was 1.05+0.25 and for Group
B after 6 hours of CABG was 0.85+0.24. There was a significant association in the occurrence of acute renal Injury in both
groups whereas there was no significant association in the mortality of both groups.

Conclusion: There was a significant difference between post-operative in-hospital renal outcomes of on pump CABG in
patients with shorter CPB duration vs. patients with longer CPB duration. The results of both groups are nearly same as far as

in-hospital mortality is concerned.
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INTRODUCTION

Cardiopulmonary bypass (CPB) is also known as on pump cardio
artery bypass grafting. It helps the surgeon to treat the patient
while the blood is artificially pumped. CPB time >90 minutes is
somewhat related to splanchnic hypo-perfusion and hepatocellular
integrity, pancreatic functions remained nearly unaltered. However,
the significance of extracorporeal circulation variables such as
CPB time and aortic XCT in deciding postoperative complications
is still disputed®. A study reported that CPB >150 minutes is a risk
factor for GI complications?. Another literature showed that in
patients who underwent on-pump CABG, incidence of
gastrointestinal complications was higher.> On the other hand
various studies reported no association between long CPB time
and abdominal complications as well as Gl complications. The
reason is that the percentage of Gl complications is only (0.7%)
which is not significant large number of patients required to
observe the role of long cardiopulmonary bypass*®.

There is an important relation between CPB time and the
absolute increase in the plasma concentration of IL-6, but no
significant association with aortic cross clamp timing®. Previously
it's been observed that increase in serum creatinine was
significantly high in patients with long duration of bypass as
compared to short duration and ARF was also higher in long
duration of surgery as compared to short duration. But the in-
hospital mortality was almost equal in both groups’. Renal
complications were also significantly associated with CPB >90
min®®,

SUBJECTS AND METHOD

In this cross sectional study conducted at Department of Cardiac
Surgery, PIC, Jail Road, Lahore 182 subjects were selected using
non probability Judgmental/ Purposive sampling Technique. Half of
the participant were treated Group A: patients undergoing surgery
for short duration of CPB < 90 minutes and half treated with Group
B: patients undergoing surgery for long duration of CPB = 90
minutes. The subjects aged between 35-70 years, of either gender

Received on 07-10-2021
Accepted on 27-03-2022

planned to undergo CABG for coronary artery disease under
general anesthesia and Euro Score between 0 — 5 were included
in the study. Whereas Patients undergoing CABG along with other
procedure including valvular diseases (on medical record), LVEF
<30% on echocardiography, patients in which bypass time
>240minutes due to intraoperative technical difficulties, Patients
with renal impairment or creatinine >1.2mg/dl before surgery were
excluded from them. Data was entered and analyzed using SPSS
25 Quantitative variables like age, BMI, increase in serum
creatinine was presented as mean and standard deviation, median
and interquartile intervals, and range. Qualitative variables like
gender, ARF and in-hospital mortality was presented as frequency
and percentage. Both groups were compared for qualitative
variables like, (ARF and in-hospital mortality) by using chi-square
test (if cell frequency < 5 then Fisher exact test) P-value <0.05 will
be considered as significant.

RESULTS

There were 133(73.08%) males and 49(26.92%) females in this
study. The mean age of cases was 50.68+9.26 years with
minimum and maximum age being 35 and 70 years. The mean
age of the patients in Group A (Short duration of CPB) was
49.21+8.89 whereas the mean age of the patients in Group B
(Long duration of CPB) was 52.15+9.44. Mean BMI was
25.45+4.56 with minimum and maximum BMI being 17.07 and
42.82.

Table 1: Comparison of Perioperative measures

Group A Group B P-value
Cardiopulmonary 60.67+17.83 | 125.02+33.72 | <0.001*
Bypass time
Baseline Creatinin 0.92+0.19 0.91+£0.21 0.93
48hours Creatinin 1.08 +0.38 1.40 + 0.94 0.049*
Levels
Urine output *
(milkg/hr x 6h) 1.05+0.25 0.85 = 0.24 <0.001

*p-value significant at 0.05

Table 1 shows that the difference between Cardiopulmonary
Bypass time, Urine output and 48 hours Creatinin according to
groups was statistically significant (p-value <0.001). Whereas the
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difference between Baseline Creatinin Levels according to groups
was not statistically significant (p-value 0.093)

Table 2: Comparison of Post-operative outcome

Group A Group B p-value
Acute Renal Injury 1(1.10%) 6 (6.59%) 0.050*
Mortality 0 (0%) 3 (3.30%) 0.080

*p-value significant at 0.05

Table 2 shows that, there was a significant association in the
occurrence of acute renal Injury in both groups whereas there was
no significant association in the mortality of both groups.

DISCUSSION

This current study was carried out to compare post-operative in-
hospital outcome of on pump CABG in patients with shorter CPB
duration vs. patients with longer CPB duration. Taniguchi, F.P et al
(2007) reported similar findings regarding BMI & Anthropometric
measures?

Acute kidney injury is a post-operative complication. There was a
significant difference in the occurrence of acute kidney injury in
both groups. The results of the previous study by Taniguchi, F.P et
al (2007) showed ARI (%) 1.3% in shorter CPB group and 12.5%
in longer CPB group with significant p-value 0.01.7 This
observational study evaluated the influence of the CPB duration on
postoperative renal function and in the development of ARI. It was
observed that the CPB duration was correlated to postoperative
renal dysfunction. Multiple prior studies have identified risk factors
associated with postoperative ARI. In another study prolonged
cardiopulmonary bypass (CPB) time was associated with renal
dysfunction p-value 0.001 was significantly showing the difference
in both groups®*3,

In our data 0% patients from Group A and 3(1.65%) patients
from Group B died within 30 days of operation. The incidence of
mortality was generally higher in Group B as compared to Group
A, but Chi square test revealed that this difference is statistically
insignificant i.e. (p-value=0.08) which shows there is no significant
difference in the mortality of both groups. In another study by Kenji
lino, MD et al 2017 the 30 days mortality (%) for two groups was
1.5% and 1.7% respectively with p value < 0.001 our findings are
against to these results. The results of the previous study by
Taniguchi, F.P et al (2007) showed hospital deaths 5.2% in shorter
CPB group and 7.5% in longer CPB group with insignificant p-
value 0.631. Study supported by our results.

CONCLUSION

There was a significant difference between post-operative in-
hospital renal outcomes of on pump CABG in patients with shorter
CPB duration vs. patients with longer CPB duration. The results of
both groups are nearly same as far as in-hospital mortality is
concerned.

Conflict of interest: Nil
Ethical consideration: Permission was granted by PIC Ethical
Review Board.

REFERENCE

1. Kumle B, Boldt J, Suttner SW, Piper SN, Lehmann A, Blome M.
Retracted: Influence of prolonged cardiopulmonary bypass times on
splanchnic perfusion and markers of splanchnic organ function. The
Annals of thoracic surgery, 75(5), pp.1558-1564.

2. Andersson B, Nilsson J, Brandt J, Hoglund P, Andersson R.
Gastrointestinal complications after cardiac surgery. Journal of British
Surgery. 2005 Mar;92(3):326-33.

3. Diebold 1, Flugel D, Becht S, BelAiba RS, Bonello S, Hess J,
Kietzmann T, Gorlach A. The hypoxia-inducible factor-2a is stabilized
by oxidative stress involving NOX4. Antioxidants & redox signaling.
2010 Aug 15;13(4):425-36.

4. Ogawa M, lzawa KP, Satomi-Kobayashi S, Tsuboi Y, Komaki K,
Gotake Y, Sakai Y, Tanaka H, Okita Y. Impact of deliium on
postoperative frailty and long term cardiovascular events after cardiac
surgery. PLoS One. 2017 Dec 29;12(12):e0190359.

5. Guzzetta NA, Allen NN, Wilson EC, Foster GS, Ehrlich AC, Miller BE.
Excessive postoperative bleeding and outcomes in neonates
undergoing cardiopulmonary bypass. Anesthesia & Analgesia. 2015
Feb 1;120(2):405-10.

6. Whitten CW, Hill GE, Ivy R, Greilich PE, Lipton JM. Does the duration
of cardiopulmonary bypass or aortic cross-clamp, in the absence of
blood and/or blood product administration, influence the IL-6 response
to cardiac surgery?. Anesthesia & Analgesia. 1998 Jan 1;86(1):28-33.

7. Taniguchi Y, Oichi T, Ohya J, Chikuda H, Oshima Y, Matsubayashi Y,
Matsui H, Fushimi K, Tanaka S, Yasunaga H. In-hospital mortality and
morbidity of pediatric scoliosis surgery in Japan: analysis using a
national inpatient database. Medicine. 2018 Apr;97(14).

8.  Hori D, Brown C, Ono M, Rappold T, Sieber F, Gottschalk A, Neufeld
KJ, Gottesman R, Adachi H, Hogue CW. Arterial pressure above the
upper cerebral autoregulation limit during cardiopulmonary bypass is
associated with postoperative delirium. British journal of anaesthesia.
2014 Dec 1;113(6):1009-17.

9. Sgouralis |, Evans RG, Gardiner BS, Smith JA, Fry BC, Layton AT.
Renal hemodynamics, function, and oxygenation during cardiac
surgery performed on cardiopulmonary bypass: a modeling study.
Physiological reports. 2015 Jan;3(1):e12260.

10. Axtell AL, Fiedler AG, Melnitchouk S, D'Alessandro DA, Villavicencio
MA, Jassar AS, Sundt Il TM. Correlation of cardiopulmonary bypass
duration with acute renal failure after cardiac surgery. The Journal of
thoracic and cardiovascular surgery. 2020 Jan 1;159(1):170-8.

11.  Algarni MS, Ghunaim AH, Abukhodair AW, Fernandez JA, Bennett
SR. Renal outcome in patients undergoing cardiac surgery using
cardiopulmonary bypass. Cureus. 2020 Jul 6;12(7).

12.  Fu HY, Chou NK, Chen YS, Yu HY. Risk factor for acute kidney injury
in patients with chronic kidney disease receiving valve surgery with
cardiopulmonary bypass. Asian Journal of Surgery. 2021 Jan
1;44(1):229-34.

13.  Armengol de la Hoz M, Rangasamy V, Bastos AB, Xu X, Novack V,
Saugel B, Subramaniam B. Intraoperative Hypotension and Acute
Kidney Injury, Stroke and Mortality during and outside
Cardiopulmonary Bypass: A Retrospective Observational Cohort
Study. Anesthesiology. 2022 Feb 21.

24 PJMHS Vol. 16, No. 04, APR 2022



