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TERHADAP KONDISI SYOK HIPOVOLEMIK PASKAOPERASI JANTUNG CABG 

(CORONARY ARTERY BYPASS GRAFT) DI RUANG RAWAT INTENSIF RSUP DR. 
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ABSTRAK 

 

Latar belakang: Syok setelah operasi jantung merupakan kondisi serius dengan morbiditas 

dan mortalitas yang tinggi. Sebanyak 2,4% pasien Coronary artery bypass grafting (CABG) 

memerlukan operasi ulang karena perdarahan pasca operasi yang menimbulkan kejadian 

sindrom syok vasodilatasi. Kondisi asidosis metabolik umum ditemukan pada pasien syok. 

Kadar bikarbonat berhubungan dengan kondisi ini. TCO2 serum dapat mencerminkan 

konsentrasi bikarbonat dalam darah yang mana nilai TCO2 serum yang rendah dapat digunakan 

sebagai indikator asidosis metabolik. Asidosis laktat adalah penyebab paling umum dari 
asidosis metabolic. pengukuran nilai TCO2 serum lebih berguna secara klinis dalam 

menentukan anion-gap, namun belum diterapkan sebagai pemeriksaan rutin. hubungan nilai 

TCO2 serum dan kadar laktat terhadap kondisi syok hipovolemik masih belum seacara jelas 

diketahui. 

 

Tujuan: Menganalisis hubungan nilai Total CO2 (TCO2) serum dan kadar laktat terhadap 

kondisi syok hipovolemik pascaoperasi Coronary Artery Bypass Graft. 

 

Metode: Penelitian ini adalah penelitian observasional dengan pendekatan kohort prospektif. 

Subjek merupakan pasien pasca operasi CABG yang menjalani perawatan di RSUP Dr. Kariadi 

per bulan Januari sampai Februari 2023. Data didapatkan dari data pengukuran hemodinamik, 

kadar serum TCO2 dan laktat pada pasien yang diambil 1 jam pascaoperasi. Data kemudian 

diolah dengan SPSS menggunakan analisis uji bivariat (Uji Fischer’s Exact). 
 

Hasil: Dari 23 subyek penelitian dengan median umur 57 tahun, didapatkan hasil 6 (26.1%) 

subyek mengalami syok hipovolemik pascaoperasi CABG, dan 17 (73.9%) subyek tidak 

mengalami syok hipovolemik. Hasil uji korelasi Fischer’s Exact kadar laktat, TCO2 Arteri 

maupun vena terhadap kondisi syok hipovolemik pascaoperasi memiliki hubungan yang 

bermakna secara statistic. (OR=23.33, p=0.009; OR=37.50, p=0.003; OR=37.50, p=0.003). 

Kadar laktat memiliki hubungan bermakna secara statistic terhadap nilai TCO2 arteri maupun 

vena (OR=10.83, p=0.026). Nilai cut-off delta kadar laktat adalah 5,8 (AUC=0,868; sensitivitas 

83,3%; dan spesifisitas 82,35%); Nilai cut-off delta kadar TCO2 Arteri adalah 20,5 

(AUC=0,946; sensitivitas 83,3%; dan spesifisitas 88,24%); Nilai cut-off delta kadar TCO2 

vena adalah 21,55 (AUC=0,936; sensitivitas 83,3%; dan spesifisitas 88,24%) yang seluruhnya 
diukur menggunakan kurva ROC. 

 

Kesimpulan: Total CO2 (TCO2) serum dan kadar laktat memiliki hubungan bermakna pada 
kondisi syok hipovolemik pascaoperasi CABG. 

 

Kata kunci: Coronary Artery Bypass Graft, syok hipovolemik, TCO2 serum, kadar laktat 
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THE CORRELATION OF TOTAL CARBONDIOXIDE (TCO2) AND LACTATE 

LEVELS TO THE CONDITION OF HYPOVOLEMIC SHOCK POST CORONARY 

ARTERY BYPASS GRAFT IN THE INTENSIVE CARE UNIT OF RSUP DR. 
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Adhitya Putra Widyantoro* Heru Dwi Jatmiko** Himawan Sasongko ** 
 

*Student at PPDS-1 Anesthesiology UNDIP Medcal Faculty 

 

**Lecturer at Anesthesiology UNDIP Medical Faculty / RSUP Dr.Kariadi 
 

ABSTRACT 

 

Background: Post-cardiac surgery shock was a serious condition with high morbidity and 

mortality. A total of 2.4% of patients after Coronary artery bypass grafting (CABG) required 

reoperation due to postoperative bleeding leading to vasodilatory shock syndrome. The 

condition of metabolic acidosis was common in shock patients. Bicarbonate levels were 

associated with this condition. Serum TCO2 could reflect the concentration of bicarbonate 

in the blood where a low serum TCO2 value could be used as an indicator of metabolic 

acidosis. Lactic acidosis was the most common cause of metabolic acidosis in hospitalized 

patients. TCO2 measurement was more useful to determine anion gap, but still rarely utilized. 

The correlation of TCO2 and lactate levels were not known well in hypovolemic shock. 

 

Objective: Analyzing the correlation of serum Total CO2 (TCO2) values and lactate levels to 

the condition of hypovolemic shock post Coronary Artery Bypass Graft. 
 

Method: This study was an observational prospective cohort study. Subjects were post- 

operative CABG patients undergoing treatment at Dr. Kariadi as of January to February 

2023. Data were obtained from hemodynamics status, measuring serum TCO2 and lactate 

levels in blood samples from patients taken 1 hour after surgery. The data were then 

processed with SPSS using bivariate tests (Fischer’s Exact test). 

 

Results: There were 23 subjects analyzed with median age 57 years old, 6 (26.1%) subjects 

were experiencing hypovolemic shock post CABG, and 17 (73.9%) were not. Correlation 

analysis using Fischer’s Exact test between lactate, TCO2 artery, and TCO2 vein to the 

condition hypovolemic shock post CABG showed strong correlation (OR=23.33, p=0.009; 

OR=37.50, p=0.003; OR=37.50, p=0.003 respectively). The correlation of lactate levels and TCO2 

values both artery and vein resulted strong correlation (OR=10.83, p=0.026). Cut-off lactate level 

delta was 5.8 (AUC=0.868; sensitivity 83.3%; and specificity 82.35%); cut- off TCO2 Artery 

delta was 20.5 (AUC=0.946; sensitivity 83.3%; and specificity 88.24%); cut-off TCO2 vein 

delta was 21.55 (AUC=0.936; sensitivity 83.3%; and specificity 88.24%) which were all 

measured using the ROC curve. 

 

Conclusion: Total CO2 (TCO2) serum and lactate levels have strong correlation to the 

condition hypovolemic shock post-CABG patients. 

 

Keyword: Coronary Artery Bypass Graft, hypovolemic shock, TCO2 serum, lactate level 
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