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Methods of Blood Pressure measurement 

Techniques of BP 
measurements in cardiac 

surgeries  

Invasive
• Intra-arterial 

catheter 
• Continuous 

monitoring
• More accurate  

Non-invasive
• Traditional site-

dependent e.g. arm 
• Intermittent 

monitoring 
• Less accurate  





Blood pressure physiology

• Blood Pressure (BP) = Cardiac Output (CO) x Systemic Vascular Resistance (SVR)

The arterial blood pressure is the force causing blood to flow through the 

arteries, into the capillaries, then back to the heart via the veins.



BP complexity, contributing factors and outcome 

association



physiological reserve ( cardio-pulmonary reserve ) of 
adaptability to stress.

Adaptability to 
stress

A seasoned athlete could perform a physical challenge with relative ease, while in 

amateur it will result in rapid exhaustion



Effects of blood pressure on surgical outcome

As much as 80% of 

patients having 

cardiac surgery have 

perioperative 
hypertension

perioperative  HTN 

increases cardiovascular 

events, cerebrovascular 

events, bleeding, and 

mortality.

The higher the 
blood pressure, 
the greater the 
risk.



Perioperative 
Hypertension

“Hypertensive  
comorbidities” 

AKI

Bleeding

CVD

LVH

heart 
failure

occult 
coronary 

artery 
disease



Peri-operative hypertension 

Preoperative 
HTN 

Intraoperative 
HTN 

Post-operative 
HTN 



Preoperative Hypertension

• It has been recommended to cancel elective surgery if the SBP is 
180 mmHg or higher or if the DBP is 110 mmHg or higher.

• In a study of 2,069 patients undergoing elective coronary 
artery bypass grafting surgery, 29.6% had preoperative isolated 
systolic hypertension, 

• The patients with preoperative isolated systolic hypertension had a 
40% increase in perioperative cardiovascular events.



Causes of preoperative hypertension

Preoperative 

HTN

Volume 

overloading 

Withdrawal 

of anti-

hypertensive 

medications 

Pain

Anxiety

Hypoxia 
Hypothermia

Hypercapnia



Evaluation of surgical patient with pre-operative 
HTN

Elective cardiac surgical patient with pre-existing HTN 

Pre-operative evaluation Recommended tests
• Hba1c or OGTT

• Hs CRP

• Quantitative 

proteinuria

• Echocardiography 

• Home or 

ambulatory BPM  

• ABI

• Pulse-wave 

velocity

Routine test
• CBC

• RFT & Egfr

• Electrolytes

• S.uric acid 

• Urinalysis

• Lipid profile 

• ECG 

• CXR 

Arterial Blood Gas ABG



Intraoperative hypertension

• The overall RCT evidence demonstrates that strategies of maintaining 
a higher perfusion pressure, compared with a lower one, during CPB 

have no detrimental effect and may lead to favorable outcomes in 
cardiac surgical patients.

One RCT (n=248) showed that the combined incidence of cardiac and neurological 

complications was significantly lower in the high-MAP group (80–100 mm Hg; incidence, 4.8%) 

than in the low-MAP group (50–60 mm Hg; incidence, 12.9%)

Another RCT (n=92) corroborated this finding, showing that maintaining a higher perfusion 

pressure target (80–90 mm Hg), compared with a lower target (60–70 mm Hg), during 

normothermic CPB is associated with significantly less early postoperative cognitive dysfunction 

and delirium.



• .

• The frequency of acute postoperative hypertension has been reported to be 
between 22 - 54% in patients undergoing cardiac surgery.



Blood pressure target during the first 48 hours

Normal (MAP > 65 mmhg) default blood pressure goal

High (MPA > 75 mmhg) age > 75 years.
Poorly controlled hypertension.
Pre- and / or post operative renal impairment.
Uncorrected carotid artery stenosis.
Pre- and/ or post operative ischemic Strock.

Low (MPA < 55 _60 mmhg) age < 50 years, with pre operative hypertension.
High risk of bleeding.
Surgery for chronic valve regurgitation.

Sidebotham D, et al: cardiothoracic critical care. Butterworth- Heinemann, philladelphia 2007;20:295-297



Blood pressure in CABG Vs AVR

• In CABG the higher blood pressure  
variability associated with higher early 
mortality.

• Versus AVR the lower blood pressure 
variability associated with poorer 
prognosis.





In this study their finding 

demonstrated that in patients 

undergoing CABG, a higher post-

operative BPV was associated 

with a higher risk of early 

mortality while the association 

was not significant for late 

mortality.



FIGURE | Kaplan-Meier survival analysis among patients stratified by quartiles of the coefficient of variation of post-
operative systolic BPV. Comparison of (A) 30-day, (B) 90-day, and (C) 4-year survival of the highest quartile (Q4) vs. the other
three quartiles (Q1–3); Comparison of (D) 30-day, (E) 90-day, and (F) 4-year survival of the four quartiles; BPV, blood pressure
variability; Q, quartile.





Perlman et al, who made the association that postprocedural

hypertension after transcatheter AVR (TAVR) was a predictor of a better 

prognosis by increasing strock volume and cardiac output independently 

of other factors.

Blood pressure control in AVR



So if hypertension after AVR indicates a good prognosis, can we deduce 

that hypotension is a bad thing?

In this issue of the Journal of the American Heart Association (JAHA), Lindman

et al demonstrate that low BP (both SBP and DBP) is linked to poorer outcomes 

after AVR via both surgical and transcatheter approaches.



Patients enrolled in the Medtronic intermediate, high‐ and 

extreme‐risk trials receiving either TAVR with a self‐expanding 

valve or surgical AVR were analyzed

They concluded that a DBP of 30 to <60 mm Hg compared 

with a DBP of 60 to <80 mm Hg was associated with 

increased all‐cause  mortality and cardiovascular mortality.

A similar association was shown for SBP, where SBP of 90 to 

<120 mm Hg compared with SBP of 120 to <150 mm Hg was 

again associated with increased all‐cause mortality and 

cardiovascular mortality.



Figure Forest plot of adjusted hazard ratio of 1‐year all‐cause mortality and cardiovascular mortality, according to early post



Why is this phenomenon observed and what are the biological 

explanations for this association?

There are several potential explanations as to why low BP may be associated with a poor outcome:

1.  variation in the complex ventriculo‐aortic‐arterial interaction and the changes that occur when 

aortic valve stenosis is suddenly relieved. 

2. the possibility of low DBP being a marker of paravalvular leak (PVL), which give more worse 

results.

3. Possible association between low blood pressure early after AVR and impaired left ventricular 

function.

4. conceivable association would be a systemic inflammatory response, particularly in the surgical 

AVR group, which would lower early BP values and has previously been associated with a poor 

long‐term outcome.

5. - possible interference of the prosthetic valve with coronary blood flow affecting myocardial 

contractility. 



John Wiley & Sons, Ltd

Table 1. Procedural and Postprocedural Considerations Related to Blood Pressure 
Management After AVR

- Avoidance of excessively low systolic (<120 mm Hg) or diastolic (<60 mm Hg) BP within 30 d after 
AVR. 

- Avoidance of negatively chronotropic drugs early after AVR. 

- Caution with early reintroduction of ACE inhibitors (particularly in patients with significant renal 
impairment). 

- Avoidance of overmedication in the early postprocedural period. 

- Low diastolic pressure should prompt detailed assessment to diagnose and subsequently manage 
paravalvular leak, particularly in patients with TAVR. 



Optimal peri operative blood pressure management 

• The scientific basis of association between hemodynamic instability and major adverse events is 
impaired vital organ perfusion, causing ischemia and subsequently reperfusion injury. 

• autoregulation range is a variety of wide range blood pressures maintaining vital organ perfusion, 
which varies with the organ system.

• autoregulation range of the brain Is determined by the mean arterial pressure and intracranial 
pressure, Cerebral autoregulation was also found to be impaired during hypothermic cardio-

pulmonary bypass and subsequent rewarming.

• Myocardial perfusion depends largely on the diastolic blood pressure, while renal perfusion 
depends on MAP and cardiac output within its autoregulation limits.

• Senthil K Packiasabapathy, MBBS MD1 and Subramaniam Balachundhar, MD MPH2;   Optimal perioperative blood pressure management/ Published in final edited form as: Adv Anesth. 2018 December ; 36(1): 67–79. 
doi:10.1016/j.aan.2018.07.003.



Optimal peri operative blood pressure management 

• In hypertension we should decide weather it’s hypertensive emergency or 
urgency. 

• Hypertensive emergency usually managed by parantral anti hypertensive 
medications 

• In the acute settings, the blood pressure reduction should not be more than 
25%. Or diastolic blood pressure reduction by 10 - 15 % over 30 - 60 

minutes, to avoid too aggressive blood pressure control and decrease the 
likelihood of target  organs hypo perfusion.

• Patients with chronic hypertension, the cerebral and renal autoregulation are 
in higher ranges, the attempts to control blood pressure should be within 24 

- 48 hrs to avoid target organ injury from hypo perfusion.







Home massages

• Blood pressure is a serious parameter of cardio 
pulmonary reserve. 

• Should avoid anything can cause sudden 
fluctuations in blood pressure peri operatively. 

• Hypertension is highly risky in early post 
operative periods except post AVR hypertension 

is beneficial.



Thanks for your 
attention 


