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Blood Pressure 

Types
Measurement Methods

Systolic pressure/Diastolic 

pressure(mmHg)

Office Blood 

Pressure

All blood pressure values from three 

measurements on non-consecutive days.
≥140and/or≥90

Home Blood 

Pressure

Average of all home BP readings over 5 to 

7 consecutive days.
≥135and/or≥85

Ambulatory Blood 

Pressure
24-hour average value ≥130and/or≥80

Average value during the day (or awake 

state)
≥135and/or≥85

Average value at night (or sleep state) ≥120and/or≥70

Patient has hypertension history, on antihypertensive meds. Despite BP 

below diagnostic threshold, hypertension diagnosis remains.



Classification
Systolic 

pressure

Diastolic 

pressure

Normal blood pressure <120 and <80

Normal high value 120～139 and/or 80～89

Hypertension ≥140 and/or ≥90

Grade 1 hypertension (mild) 140～159 and/or 90～99

Grade 2 hypertension (moderate) 160～179 and/or 100～109

Grade 3 hypertension (severe) ≥180 and/or ≥110

Isolated systolic hypertension ≥140 and <90

Isolated diastolic hypertension <140 and ≥90

Use the higher category as the standard when systolic and diastolic pressures differ.



• The perioperative period is the entire process around surgery, 

from the patient's decision for surgical treatment to basic 

recovery, covering before, during, and after surgery.

• It refers to the time from confirming surgery to basically 

completing related treatment.

• The duration is approximately 5-7 days before the surgery to 7-

12 days after the surgery.



Perioperative baseline blood pressure = (Blood pressure measured in the preoperative waiting area + 

Blood pressure measured in the operating room for the first time) / 2

Normal blood pressure standards for adults:  

90 mmHg ≤ SBP < 140 mmHg and 60 mmHg 

≤ DBP < 90 mmHg

Abnormal perioperative blood pressure means BP outside the normal 

range during this period.



• From deciding on surgery to the basic end of 

related treatment, if the patient's BP rises 

>30% from baseline, or SBP ≥ 140 mmHg 

and/or DBP ≥ 90 mmHg, it's perioperative 

hypertension. Its incidence is 30–60%. 

Perioperative hypertensive crisis means BP 

>180/110 mmHg in a short term.

• No unified standard relative to baseline BP

exists. Common standards are: SBP < 80

mmHg, mean arterial pressure (MAP) 55–

60 mmHg, or >20%–30% decrease in SBP

and MAP from preoperative baseline.

Perioperative acute hypotension means a

sudden SBP drop >30 mmHg lasting >30

minutes.



• China has done six national hypertension surveys, showing a fast rise in hypertension prevalence nationwide, 

especially among young and middle-aged people and in rural areas recently.

The prevalence of hypertension in our country.

In China, about 40-50% of deaths from cardiovascular diseases, chronic kidney disease, and 

diabetes are directly due to hypertension or combined hypertension.



• With the rising prevalence of hypertension, more hypertensive patients are undergoing surgeries. Those with a 

history of hypertension, especially DBP >110 mmHg, face higher cardiovascular risks due to hemodynamic 

instability during the perioperative period. Non-hypertensive patients may also experience BP fluctuations: 

anesthesia and surgical trauma can cause a sharp BP increase, while major surgeries may lead to stress-induced 

hypertension. Traction on viscera, peritoneum, vagus nerve stimulation, excessive blood/fluid loss, and transfusion 

reactions can cause a sharp BP drop.

Venkatesan S, et al. Br J Anaesth, 2017; 119: 65–77.



Inadequate anesthesia or analgesia,

hypoxia, or carbon dioxide retention.

Chills, nausea, vomiting,

intracranial hypertension, and

medication side effects.

Inadequate sedation depth, analgesia

during surgery/trauma, and insufficient

postoperative pain relief. Adverse stimuli

from tracheal tubes, catheters, urinary

retention, and drainage tubes.

Hypertensive patients not treated

before surgery, irregularly taking

antihypertensive meds, with improper

BP control or unreasonable

preoperative drug discontinuation.

Secondary hypertension due to

pheochromocytoma, renal artery stenosis, or

primary hyperaldosteronism, untreated

properly.

Psychological stress factors like 

tension, anxiety, fear, and insomnia 

are inadequately sedated or treated.



• General BP target: <140/90 mmHg. Special cases (kidney disease, diabetes, heart/cerebrovascular disease): <130/80 

mmHg. ≥65 years: <150/90 mmHg. Intraoperative: ±30% of baseline BP. Elective surgery: postpone if BP 

>180/110 mmHg unless necessary with consent. Severe hypertension: reduce slowly to avoid ischemia and side 

effects. Mild to moderate hypertension: usually OK for surgery.

《Guidelines for the Management of Perioperative Hypertension 》

 Preoperative Assessment:

Identify hypertension cause, classify it, assess cardiovascular risk, evaluate surgical risk and tolerance, 

and develop a surgical and anesthesia plan.



 Intraoperative management:

(1) Monitor blood pressure.

(2) Avoid anesthetic and surgical factors that may cause blood pressure elevation.

(3) Use antihypertensive medications appropriately.

Postoperative measures:

(1) Timely address various possible causes.

(2) Use antihypertensive medications appropriately.



• Protect target organ function; aim for 10% below 

baseline BP, with further reduction for high bleeding 

risk or severe heart failure.

1. Start with a low dose

2. Prefer long-acting formulations

3. Combination therapy

4. Individualization

Basic principles of antihypertensive drug application:



Antihypertensive 

drugs

Perioperative 

medication 

recommendations

Reason

Calcium channel

blockers

No need to stop

medication before

surgery

Calcium channel blockers improve oxygen balance, have minimal hemodynamic

impact, and enhance anesthesia; thus, stopping them before surgery is not

advised.

Beta-blockers Continue

medication

Beta-blockers reduce postoperative atrial fibrillation, complications, and

mortality, aiding blood pressure control; avoid sudden cessation to prevent heart

rate rebound, maintain types and doses perioperatively, and use non-oral routes

for hypertensive patients.

RASS inhibitors Consider stopping

24 hours before

surgery

RASS inhibitors raise perioperative hypotension risk; reduce ACEI before

surgery and stop ARB on surgery day, resuming after fluid restoration.



Antihypertensive 

drugs

Perioperative medication 

recommendations

Reason

Diuretics In most cases, stop medication 2-3

days before surgery.

Diuretics complicate blood pressure control and may worsen fluid loss

during surgery, so it's advised to stop them beforehand.

Sympathetic nerve

inhibitors

(Clonidine)

No need to stop medication before

surgery.

Clonidine, an antihypertensive, can cause rebound hypertension if

stopped before surgery but also enhances sedation, so it need not be

discontinued.

Reserpine Stop taking medication 7 days

before surgery and switch to other

antihypertensive drugs

It depletes catecholamines at nerve endings, making patients sensitive

to anesthetics, risking low blood pressure and heart rate during surgery;

stopping reserpine 7 days prior is advised for safety.



Esmolol S u i t a b l e  f o r  ea r l y  a c u t e  c o ro n a ry  s ynd ro me ,  a o r t i c  d i s s ec t i o n ,  

a n d  p e r i o p e ra t i v e  h yp e r t e n s i o n .  

Nitroglycerin
P r i ma r i l y  u s e d  f o r  a c u t e  h e a r t  f a i l u r e ,  a c u t e  c o ro n a ry  

s yn d ro me ,  a n d  p e r i o p e ra t i v e  h yp e r t e n s i o n .   

Phentolamine I n d i c a t e d  f o r  p h e o c h ro mo c y t o ma  p e r i o p e ra t i v e  ma n a g e me n t .   

Nicardipine:

U s e d  f o r  h yp e r t e n s i v e  e me rg e n c i e s  a n d  a c u t e  

c e r e b ro v a s c u l a r  d i s e a s e s ;  i t  i s  t h e  mo s t  c o mmo n l y  u s e d  

C C B  i n  t h e  p e r i o p e ra t i v e  p e r i o d .  

Urapidil
I n d i c a t e d  f o r  h yp e r t e n s i v e  e me rg e n c i e s  a n d  

p e r i o p e ra t i v e  h yp e r t e n s i o n .   

Labetalol
P r i ma r i l y  u s e d  f o r  h yp e r t e n s i v e  e me rg e n c i e s  d u r i n g  

p r e g n a n c y  o r  r e n a l  f a i l u r e .

Hypertensive 

Emergencies

Sodium 

Nitroprusside

S u i t a b l e  f o r  v a r i o u s  h yp e r t e n s i v e  e me rg e n c i e s  a n d  

p e r i o p e ra t i v e  h yp e r t e n s i o n .   



Generally, blood pressure in patients decreases by no more than 20% from baseline; 

for those with multiple diseases, it does not exceed 10%, and variations are within 

±10%; elderly patients also see a maximum 10% decrease and similar variations.

Hypotension is a drop in mean arterial pressure over 20%-30% from baseline, 

causing reduced organ perfusion in hypertensive patients even at normal blood 

pressure.



Influencing 

factors

Presence of underlying diseases Anesthetic drugs or anesthetic factors

Neurogenic reflex hypotension

Orthostatic hypotension

Supine hypotension syndrome

Surgical procedures and 

intraoperative management factors



• When mean arterial pressure drops over 20%-30%, patients show reduced organ

perfusion signs like nausea, vomiting, and confusion. Monitoring blood pressure,

heart rate, ECG, and urine output is crucial during the procedure.

Prevention and treatment depend on identifying hypotension causes;

suspend surgery if neurogenic reflex hypotension occurs.



Actively treat the primary disease by correcting blood

volume, shock, acidosis, hypocalcemia, arrhythmias, heart

failure, and improving myocardial ischemia.

Preoperative 

management

Timely volume therapy or vasopressors are needed for a 

20% blood pressure drop; nerve block hypotension is 

treated with sympathomimetics, while surgical bleeding 

needs volume expansion and vasopressors; low 

norepinephrine and metaraminol doses can be combined, 

and fluid replenishment is crucial to prevent hypoperfusion.

Intraoperative 

Management



(1) Administer oxygen and increase IV infusion speed.  

(2) Measure pulse and blood pressure; monitor CVP and 

check for bleeding.  

(3) Review medication history and stop antihypertensives.  

(4) Common hypovolemia cause; if not, slow infusion and 

check blood gas and X-ray.  

(5) Consider cardiac dysfunction and give 

sympathomimetics if needed.

Postoperative 

Management



Proposed 
sympathomimetic

Receptor
Mechanism of 

action

Arrhythmia Peripheral 
circulation 
resistance

Renal 
blood 
flow

Mean 
arterial 

pressure

Airway 
Resistanc

e

Central 
nervous 
system 

excitation
α β1 β2

Mechanism 
of action

Heart 
rate

Arrhythmia

Endogenous 
catecholamines

Adrenaline + ++ ++ Directly ++ ++ +++ ± －－ + －－ yes

Norepinephrine +++ ++ 0 Directly －－ －－ + +++ －－－ +++
No 

change
no

Dopamine ++ ++ +
Directly、

nonsupport
++ + + + +++ +

No 
change

no 

Catecholamines

Isoprenaline 0 +++ +++ Directly +++ +++ +++ －－ － ± －－－ yes

Dobutamine 0-+ +++ 0-+ Directly +++ + ± No change ++ +
No 

change

Dopamine 0 + +++ Directly +++ + ± －－ ++ + －－

Non-catecholamine

Ephedrine ++ + +
nonsupport+Dire

ctly
++ ++ ++ + －－ ++ － yes

Metaraminol ++ + + nonsupport － － + +++ －－－ +++
No 

change
no 

Phenylephrine +++ 0 0 Directly － － No impact +++ －－－ +++
No 

change no

Methoxyamine +++ 0 0 Directly － － No impact +++ －－－ +++
No 

change no

Note: 0 has no effect; + increases; - decreases



Vasopressor 

drugs

Indications Mechanism of action

Norepinephrine • Hypotension from myocardial infarction, extracorporeal circulation, 

hypovolemia, pheochromocytoma resection, epidural blockade, or 

post-cardiac arrest.

Sympathomimetic drug 

(non-selective α receptor 

agonist)

Dopamine • Shock treatment and blood pressure maintenance during anesthesia; 

relief of hypotension from circulatory failure or spinal anesthesia.
Sympathomimetic drug

Isoproterenol • Severe hypotension; Sympathomimetic drug

Hydroxylamine • Acute hypotension prevention and treatment during epidural 

anesthesia; adjunctive treatment for hypotension from bleeding, 

allergies, complications, and shock; hypotension from cardiogenic 

shock or sepsis.

Sympathomimetic drug (α 

receptor agonist)



39-year-old pregnant patient (30+1 weeks) with chronic hypertension, history of 5 pregnancies (1 cesarean, 3 

abortions), elevated BP for 3 years, started labetalol at 20 weeks. At 30 weeks, BP 140-150/100-110 mmHg, urine 

protein 5.53 g/24h, severe edema; admitted for severe preeclampsia. Physical exam: BP 170/109 mmHg, fetal heart 

rate 131 bpm, significant edema. Ultrasound shows fetal weight 1347 g, cephalic position, and umbilical cord around 

neck. Diagnosis: chronic hypertension with severe preeclampsia, fetal growth restriction, advanced maternal age.



1. Dexamethasone: 6mg every 1/12 hours, 4 times total.  

2. Nifedipine: 30mg orally, 2 times daily.  

3. Magnesium sulfate: 5g + 100ml 5% GS IV drip for 30 min (loading), 

then 15g + 500ml 5% GS IV drip at 1-2g/hour (maintenance).  

4. Low molecular weight heparin: 0.4mg subcutaneously, once daily for 

microcirculation.5. Diazepam: 5mg, orally, once at night

Treatment principles:  
 Promote fetal lung maturity  

 Lower blood pressure  

 Relieve spasms  

 Prevent thrombosis  

 Sedation 



Dynamic monitoring of blood pressure, blood count, coagulation, liver and kidney function,

ECG, electrolytes, and 24-hour input/output and proteinuria after admission. Blood count:

Hemoglobin 143g/L, hematocrit 0.40. Coagulation: Normal. Liver: Total protein 53.4g/L,

albumin 30.3g/L. ECG normal. Fundus exam pending consultation. Cardiac ultrasound not

completed.



On the second day post-admission, the patient had persistent headaches and abdominal

pain, with blood pressure monitored at 170-198/120-127 mmHg. A cardiologist recommended

nitroglycerin infusion at 3 ml/h for blood pressure reduction, adjusted every 10 minutes,

maxing at 10 ml/h. An emergency ultrasound ruled out placental abruption, showing no

changes in umbilical blood flow. Blood pressure fluctuated between 180-194/120-126 mmHg,

with nitroglycerin increased to 10 ml/h. The patient remained restless, with headaches and

emotional instability, leading to the administration of 10 mg diazepam intravenously.



I. Medication Plan  

1. Dexamethasone for fetal lung maturity incomplete.  

2. Nifedipine 30mg, twice daily; nitroglycerin infusion at 10ml/h.  

3. Magnesium sulfate IV for antispasmodic effect.  

4. Low molecular weight heparin 0.4mg daily, subcutaneously, for microcirculation and thrombosis prevention.  

5. Diazepam 10mg IV for sedation.  

II. Timing and Method of Termination of Pregnancy  

Timing: Poor blood pressure control, critical condition, risk of placental abruption, eclampsia, or cardiovascular 

accidents. Communicate with family and contact pediatrics for preparation.  

Method: Emergency termination under general anesthesia.

Lowering blood pressure



1. Nifedipine 30mg, twice daily, for blood pressure.  

2. IV magnesium sulfate infusion for muscle 

relaxation.  

3. Heparin 0.4mg, daily, subcutaneously for 

circulation and thrombosis prevention.  

4. Diazepam 5mg, orally at night for sedation.  

5. Mannitol 200ml to lower intracranial pressure.

6. Preoperative: Hemoglobin 143g/L, Hematocrit 

0.40; Liver: Total Protein 53.4g/L, Albumin 

30.3g/L. 

7. Postoperative: Hemoglobin 54g/L, Hematocrit 

0.15; Liver: Total Protein 40.6g/L, Albumin 

23.3g/L.

Treatment Plan ：
1. Two red blood cell transfusions (4.5U) for anemia.  

2. 150ml plasma + 200ml albumin for hypoproteinemia.  

3. Stop magnesium sulfate on the third postoperative day.  

4. Nifedipine 30mg, twice daily, orally.  

5. Low molecular weight heparin 0.4mg, daily, 

subcutaneously.  

6. Diazepam 5mg at night for sedation.  

Discharge upon significant improvement.es.



1. Newborn: A female infant weighing 1.25 kg and measuring 37 cm was delivered via emergency

surgery under general anesthesia. Apgar scores were 5 at 1 minute, 8 at 5 minutes, and 8 at 10 minutes.

She was transferred to the neonatal department and later diagnosed with retinal detachment and

possible blindness at a children's hospital.

2. Mother: Experienced an eclamptic seizure the day after surgery and was later diagnosed with

postpartum hypertension.

 Pregnant women with severe preeclampsia or eclampsia should receive magnesium sulfate.

 For systolic BP ≥180 mmHg or diastolic BP ≥120 mmHg, take measures for hypertensive emergencies.

 Common oral antihypertensives include labetalol, nifedipine, methyldopa, and thiazide diuretics if needed.

 Common IV antihypertensives are labetalol, nicardipine, phenoxybenzamine, and nitroglycerin, starting at low

doses.



 Patient: Male, 28 years old, height 180 cm, weight 100 kg, BMI 30.86 kg/m².

 Chief complaint: Sudden chest pain for 17 hours.

 Present illness:

On November 10 at 23:00, the patient had sudden chest pain with sweating and tightness, no nausea or dizziness.

He received treatment at a health center but was transferred to our emergency department for further care. After

management, he was diagnosed with "aortic dissection, pericardial effusion," and hospitalized.

 Medical History:：
There is a history of hypertension, with control status unclear. No history of diabetes, hyperlipidemia, or other

chronic diseases; denies history of hepatitis, tuberculosis, or other infectious diseases. Denies history of drug or food

allergies, and denies history of trauma. Vaccination history is unclear. Blood transfusion history is unclear. Smokes

approximately 20 cigarettes daily.



 Physical examination:

Temperature 36.7℃, heart rate 100 bpm, respiration 20/min, BP 190/70 mmHg; clear lungs, normal 

heart area, apical impulse 1 cm outside midclavicular line, dull heart sounds, regular rhythm, grade II/6 

diastolic murmur, good dorsalis pedis pulsation.

Hospital diagnosis:：
1. Aortic dissection (Type I);

2. Hypertension;

3. Aortic regurgitation.

 Laboratory Examination:

Vascular CTA: Aortic dissection (Type I);

Cardiac ultrasound: Aortic regurgitation, pericardial effusion (small to moderate amount).



November 11 (Preoperative)

 Blood routine: WBC 14.57×10^9/L, neutrophils 12.63×10^9/L (86.7%), platelets 173×10^9/L. Biochemistry: Total
bilirubin 13.7 µmol/L, direct bilirubin 5.7 µmol/L, albumin 44.0 g/L, ALT 46 U/L, AST 23 U/L, glucose 10.7 mmol/L,
BUN 6.6 mmol/L, creatinine 69 µmol/L, uric acid 367 µmol/L. Vital signs: HR 100 bpm, RR 20 breaths/min, BP
190/70 mmHg.

 Preoperative antihypertensive regimen: Urapidil (0.15–2 mg/min), Nicardipine (0.05–0.6 mg/min), and Esmolol (15–
30 mg/min) via continuous intravenous infusion, with doses adjusted based on patient's blood pressure.

 On Nov. 11, a Bentall (mechanical valve) + total arch replacement + endovascular isolation of the descending aorta
was performed under general anesthesia and extracorporeal circulation. The surgery lasted 12 hours with about 500 ml
of intraoperative bleeding.



1. Chinese Journal of Thoracic and Cardiovascular Surgery.2017.33(11):641-654.
2. Eur Heart J. 2014 Nov 1;35(41):2873-926.
3. Hiratzka LF, et al. J Am Coll Cardiol. 2010 Apr 6;55(14):e27-e129

• Initial treatment for aortic dissection (AD) includes pain relief, heart rate and blood pressure control, 

reduced aortic shear stress, and lowered aortic rupture risk. All patients, including those needing TEVAR, 

should receive pharmacological treatment for strict heart rate and blood pressure control (Class I 

recommendation, Level C evidence).

2017 Aortic Dissection Diagnosis and Treatment Guidelines Chinese Expert Consensus 1

• For all AD patients, it is recommended to use medication to relieve pain and control blood pressure. 

(Class I recommendation, Level C evidence)

2014 European Society of Cardiology (ESC) Guidelines for the Diagnosis and Treatment of Aortic Diseases2

• For initial aortic dissection treatment, directly reduce aortic wall pressure by controlling heart rate and 

blood pressure (Class I recommendation). Use IV beta-blockers first if no contraindications, aiming for a 

heart rate of 60 bpm. If blood pressure stays above 120 mmHg after heart rate control, use IV ACE 

inhibitors or other vasodilators to lower blood pressure while ensuring adequate end-organ perfusion.

2010 American College of Cardiology Clinical Practice Guidelines for the Diagnosis and Management of Thoracic 
Aortic Disease3



 Perioperative blood pressure fluctuations directly affect the prognosis of patients during the 

perioperative period.

 Good blood pressure control is very important for preventing intraoperative complications 

and improving patient outcomes.

 Blood pressure management should establish individualized blood pressure control targets 

and treatment plans based on the patient's specific situation, disease severity, type of surgery, 

and duration of the surgery.




