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Abstract 
Nearly one-third of adult patients arriving for noncardiac operations and two-thirds of 

those receiving coronary revascularization had hypertension as a previous condition 

[1]. 

Acute intraoperative elevations in systemic blood pressure (BP) are more likely to 

occur in persistently hypertensive patients compared with normotensive patients [2, 3]. 

When possible, causes should be predicted and treated as soon as possible 
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Introduction 

 
Nearly one-third of adult patients arriving for noncardiac operations and two-thirds of 

those receiving coronary revascularization had hypertension as a previous condition 

[1]. 

Acute intraoperative elevations in systemic blood pressure (BP) are more likely to 

occur in persistently hypertensive patients compared with normotensive patients [2, 3]. 

When possible, causes should be predicted and treated as soon as possible.  

Initial treatment - If there is no reversible or curable cause of high blood pressure, or 

if an acute hypertensive episode is severe or lasts more than a few minutes after 

treatment, an intravenous (IV) antihypertensive drug is given [2, 3]. To minimize 

overtreatment and subsequent hypotension, short-acting medicines are usually 

recommended. Bolus doses of a beta blocker (eg, esmolol 10 to 50 mg, labetalol 5 to 

25 mg, metoprolol 1 to 5 mg) and/or a vasodilator, such as the ultra-short-acting 

calcium channel blocker clevidipine [4] administered as a continuous infusion, 

nicardipine (eg, 100 to 500 mcg) administered in bolus doses or by continuous infusion, 

or nitroglycerin administered in bolus (eg, 10 to 40 mcg) doses or by continuous 

infusion, are all examples [2].  

 

Causes and management of intraoperative hypertension 

 

Laryngoscopy and endotracheal intubation - In normotensive patients, sympathetic 

reactions to laryngoscopy and endotracheal intubation often elevate systemic BP by 20 

to 25 mmHg [5, 6]. In hypertensive patients, this rise might be significantly larger. An 

appropriate dosage of a short-acting hypnotic (eg, propofol 1 mg/kg, with additional 

boluses of 0.5 mg/kg as needed) is given, together with supplementary IV anesthetic 

drugs (eg, fentanyl 1 to 3 mcg/kg, lidocaine 1 to 2 mg/kg) or a potent inhalation 

anesthetic such sevoflurane, to block sympathetic reactions and prevent an acute 

hypertensive crisis. Furthermore, an antihypertensive medication such as esmolol 10 to 

20 mg or clonidine 1 mcg/kg may be given as a preventive strategy [7, 8].  

Surgical stimulation - Increases in blood pressure are frequently caused by 

insufficient anesthetic depth during painful surgical stimulation or other treatments, 

which can be exaggerated in a patient with chronic hypertension. Increased 

intraoperative blood pressure can be effectively reduced by increasing anesthesia depth 

[9]. 

 

Hypoxemia and/or hypercarbia - Due to sympathetic activation, hypoxemia and/or 

hypercarbia can produce hypertension and tachycardia. Treatment may involve giving 

a larger fraction of inspired oxygen (FiO2) and/or delivering or enhancing aided or 

controlled ventilation to enhance minute ventilation and lower arterial carbon dioxide 

levels (CO2) [10, 11].  
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Hypervolemia - In patients with long-term hypertension, 

determining hypervolemia might be challenging. If an intra-

arterial catheter is present, intravascular volume status is best 

assessed by respirophasic variations in the arterial pressure 

waveform, or by qualitative evaluation of left ventricular cavity 

size using point-of-care ultrasonography [12]. 

 

Hypervolemia should be suspected in patients with chronic 

hypertension who take a diuretic and is more likely if a 

preoperative morning diuretic dose was missed. If a substantial 

amount of irrigation solution is utilized during some operations, 

hypervolemia might result (eg, transurethral resection of the 

prostate, hysteroscopy). In such circumstances, an intraoperative 

dosage of 5 to 10 mg IV furosemide or 0.5 to 1 mg bumetanide is 

given [13, 14]. 

 

Antihypertensive medication withdrawal - When possible, if 

the patient's antihypertensive routine was disrupted on the day of 

surgery, persistent intraoperative hypertension should be treated 

with an IV equivalent of the missing medicine. This is especially 

critical if the skipped medication was a beta blocker or clonidine 

[15, 16] 

 

Emergence and tracheal extubation - During emergence, 

sympathetic activation from pain and emerging excitement may 

generate an excessive reaction to airway reflex stimulation during 

suctioning and tracheal extubation, resulting in hypertension and 

tachycardia. Prior to emergence, sufficient analgesia is frequently 

used to moderate these hemodynamic alterations [17]. 

 

Other causes - A previously undetected pheochromocytoma can 

induce severe hypertension, which is often accompanied by 

tachycardia, arrhythmias, and/or cardiovascular collapse [18].  

 

Management of hypertensive emergencies - Acute end-organ 

damage is rare in people with severe asymptomatic hypertension 

(systolic BP 180 mmHg and/or diastolic BP 120 mmHg). Patients 

with a hypertensive emergency have a considerably high blood 

pressure and indications or symptoms of immediate ongoing 

target-organ damage [19-21] 

 

If there is evidence of an acute cardiovascular emergency (eg, 

acute coronary syndrome, acute decompensated heart failure), 

neurologic signs or symptoms (eg, agitation, delirium, stupor, 

visual disturbances, seizures, stroke), acute renal failure, or a 

postoperative complication that is exacerbated by the elevated BP, 

immediate treatment of severe perioperative hypertension is 

required (eg, hemorrhage, increased ICP.) In these cases, IV 

antihypertensive agent(s) should be given right away while more 

testing is done [2-4, 22]  

 

Acute postoperative development of severe hypertension with a 

systolic BP of 160 mmHg or a diastolic BP of 110 mmHg in a 

pregnant or postpartum woman is a hypertensive emergency if 

these elevated BP values are correctly determined and continue 

for more than 15 minutes [23]. The National Partnership for 

Maternal Safety (NPMS) consensus bundle suggests IV labetalol 

20 mg (40 mg if not effective within 10 minutes, then 80 mg every 

10 minutes to a maximum total dose of 300 mg in the first hour) 

or hydralazine 5 to 10 mg IV every 20 minutes as first-line agents 

for treatment (to a maximum total dose of 20 mg in the first hour) 

[24, 25]. 

References 
 

1. Kaplan NM. (2000). New issues in the treatment of isolated 

systolic hypertension. Circulation. 102(10):1079-1081. 

2. Whelton PK, Carey RM, Aronow WS, Casey DE, Jr., Collins 

KJ, Dennison Himmelfarb C, et al. (2017). 

ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/N

MA/PCNA Guideline for the Prevention, Detection, 

Evaluation, and Management of High Blood Pressure in 

Adults: A Report of the American College of 

Cardiology/American Heart Association Task Force on 

Clinical Practice Guidelines. Journal of the American 

College of Cardiology. 71(19): e127-e248. 

3. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi 

M, Burnier M, et al. (2018). ESC/ESH Guidelines for the 

management of arterial hypertension. European heart journal. 

39(33):3021-104. 

4. Espinosa A, Ripollés-Melchor J, Casans-Francés R, Abad-

Gurumeta A, Bergese SD, Zuleta-Alarcon A, et al. (2016). 

Perioperative Use of Clevidipine: A Systematic Review and 

Meta-Analysis. PloS one. 11(3): e0150625. 

5. Travieso-Gonzalez A, Núñez-Gil IJ, Riha H, Donaire JAG, 

Ramakrishna H. (2019). Management of Arterial 

Hypertension: 2018 ACC/AHA Versus ESC Guidelines and 

Perioperative Implications. Journal of cardiothoracic and 

vascular anesthesia. 33(12):3496-503. 

6. Shribman AJ, Smith G, Achola KJ. (1987). Cardiovascular 

and catecholamine responses to laryngoscopy with and 

without tracheal intubation. British journal of anaesthesia. 

59(3):295-299. 

7. Helfman SM, Gold MI, DeLisser EA, Herrington CA. 

(1991). Which drug prevents tachycardia and hypertension 

associated with tracheal intubation: lidocaine, fentanyl, or 

esmolol? Anesthesia and analgesia. 72(4):482-486. 

8. Kakkar A, Tyagi A, Nabi N, Sethi AK, Verma UC. (2016). 

Comparision of clonidine and dexmedetomidine for 

attenuation of laryngoscopy and intubation response - A 

randomized controlled trial. Journal of clinical anesthesia. 

33:283-288. 

9. Goldberg ME, Larijani GEJPTJoHP, Therapy D. (1998). 

Perioperative hypertension. 18(5):911-4. 

10. Negi P, Bhardwaj R, Kandoria A, Asotra S, Ganju N, 

Marwaha R, et al. (2012). Epidemiological study of 

hypertension in natives of Spiti Valley in Himalayas and 

impact of hypobaric hypoxemia; a cross-sectional study. 

60(6):21-25. 

11. Gal TJ, COOPERMAN LHJBJoA. (1975). Hypertension in 

the immediate postoperative period. 47(1):70-74. 

12. Ramsingh D, Bronshteyn YS, Haskins S, Zimmerman J. 

(2020). Perioperative Point-of-Care Ultrasound: From 

Concept to Application. Anesthesiology. 132(4):908-916. 

13. Diuretics.  LiverTox: Clinical and Research Information on 

Drug-Induced Liver Injury. Bethesda (MD): National 

Institute of Diabetes and Digestive and Kidney Diseases; 

2012. 

14. Madsen PO, Knuth OE, Wagenknecht LV, Genster 

HGJTJou. (1970). Induction of diuresis following 

transurethral resection of the prostate. 104(5):735-738. 

15. Colson P, Saussine M, Séguin JR, Cuchet D, Chaptal PA, 

Roquefeuil B. (1992).  Hemodynamic effects of anesthesia in 

patients chronically treated with angiotensin-converting 

enzyme inhibitors. Anesthesia and analgesia. 74(6):805-808. 

http://aditum.org/
https://www.ahajournals.org/doi/abs/10.1161/01.cir.102.10.1079
https://www.ahajournals.org/doi/abs/10.1161/01.cir.102.10.1079
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150625
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150625
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150625
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150625
https://www.sciencedirect.com/science/article/pii/S1053077019303283
https://www.sciencedirect.com/science/article/pii/S1053077019303283
https://www.sciencedirect.com/science/article/pii/S1053077019303283
https://www.sciencedirect.com/science/article/pii/S1053077019303283
https://www.sciencedirect.com/science/article/pii/S1053077019303283
https://www.sciencedirect.com/science/article/pii/S0007091217391213
https://www.sciencedirect.com/science/article/pii/S0007091217391213
https://www.sciencedirect.com/science/article/pii/S0007091217391213
https://www.sciencedirect.com/science/article/pii/S0007091217391213
https://europepmc.org/article/med/1672488
https://europepmc.org/article/med/1672488
https://europepmc.org/article/med/1672488
https://europepmc.org/article/med/1672488
https://www.sciencedirect.com/science/article/pii/S0952818016301386
https://www.sciencedirect.com/science/article/pii/S0952818016301386
https://www.sciencedirect.com/science/article/pii/S0952818016301386
https://www.sciencedirect.com/science/article/pii/S0952818016301386
https://www.sciencedirect.com/science/article/pii/S0952818016301386
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/j.1875-9114.1998.tb03924.x
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/j.1875-9114.1998.tb03924.x
https://www.researchgate.net/profile/Rajeev-Bhardwaj/publication/235626735_Epidemiological_study_of_hypertension_in_natives_of_Spiti_Valley_in_Himalayas_and_impact_of_hypobaric_hypoxemia_a_cross-sectional_study/links/559d65c608ae76bed0bb373e/Epidemiological-study-of-hypertension-in-natives-of-Spiti-Valley-in-Himalayas-and-impact-of-hypobaric-hypoxemia-a-cross-sectional-study.pdf
https://www.researchgate.net/profile/Rajeev-Bhardwaj/publication/235626735_Epidemiological_study_of_hypertension_in_natives_of_Spiti_Valley_in_Himalayas_and_impact_of_hypobaric_hypoxemia_a_cross-sectional_study/links/559d65c608ae76bed0bb373e/Epidemiological-study-of-hypertension-in-natives-of-Spiti-Valley-in-Himalayas-and-impact-of-hypobaric-hypoxemia-a-cross-sectional-study.pdf
https://www.researchgate.net/profile/Rajeev-Bhardwaj/publication/235626735_Epidemiological_study_of_hypertension_in_natives_of_Spiti_Valley_in_Himalayas_and_impact_of_hypobaric_hypoxemia_a_cross-sectional_study/links/559d65c608ae76bed0bb373e/Epidemiological-study-of-hypertension-in-natives-of-Spiti-Valley-in-Himalayas-and-impact-of-hypobaric-hypoxemia-a-cross-sectional-study.pdf
https://www.researchgate.net/profile/Rajeev-Bhardwaj/publication/235626735_Epidemiological_study_of_hypertension_in_natives_of_Spiti_Valley_in_Himalayas_and_impact_of_hypobaric_hypoxemia_a_cross-sectional_study/links/559d65c608ae76bed0bb373e/Epidemiological-study-of-hypertension-in-natives-of-Spiti-Valley-in-Himalayas-and-impact-of-hypobaric-hypoxemia-a-cross-sectional-study.pdf
https://www.researchgate.net/profile/Rajeev-Bhardwaj/publication/235626735_Epidemiological_study_of_hypertension_in_natives_of_Spiti_Valley_in_Himalayas_and_impact_of_hypobaric_hypoxemia_a_cross-sectional_study/links/559d65c608ae76bed0bb373e/Epidemiological-study-of-hypertension-in-natives-of-Spiti-Valley-in-Himalayas-and-impact-of-hypobaric-hypoxemia-a-cross-sectional-study.pdf
https://www.sciencedirect.com/science/article/pii/S0007091217477270
https://www.sciencedirect.com/science/article/pii/S0007091217477270
https://pubs.asahq.org/anesthesiology/article-abstract/132/4/908/108868
https://pubs.asahq.org/anesthesiology/article-abstract/132/4/908/108868
https://pubs.asahq.org/anesthesiology/article-abstract/132/4/908/108868
https://www.auajournals.org/doi/abs/10.1016/S0022-5347%2817%2961824-X
https://www.auajournals.org/doi/abs/10.1016/S0022-5347%2817%2961824-X
https://www.auajournals.org/doi/abs/10.1016/S0022-5347%2817%2961824-X
https://europepmc.org/article/med/1595911
https://europepmc.org/article/med/1595911
https://europepmc.org/article/med/1595911
https://europepmc.org/article/med/1595911


                                                                                                      
             

        Aditum Publishing –www.aditum.org 
                                                                                                                                                                                                                                                                                                            Page 3 of 3 

 
 

J International Surgery Case Reports 

16. Ghadimi K, Thompson A. Update on perioperative care of 

the cardiac patient for noncardiac surgery. Current opinion in 

anaesthesiology. 2015;28(3):342-348. 

17. Hartley M, Vaughan RJBBJoA. (1993). Problems associated 

with tracheal extubation. 71(4):561-568. 

18. Myklejord DJ. (2004). Undiagnosed pheochromocytoma: the 

anesthesiologist nightmare. Clinical medicine & research. 

2(1):59-62. 

19. Peixoto AJ. (2019). Acute Severe Hypertension. The New 

England journal of medicine. 381(19):1843-1852. 

20. Kaplan NM. Kaplan's clinical hypertension: Lippincott 

Williams & Wilkins; 2010. 

21. Elliott WJ. (2006). Clinical features in the management of 

selected hypertensive emergencies. Progress in 

cardiovascular diseases. 48(5):316-25. 

22. Varon J. (2008). Treatment of acute severe hypertension: 

current and newer agents. Drugs. 68(3):283-297. 

23. Podovei M, Bateman BT. (2017). The Consensus Bundle on 

Hypertension in Pregnancy and the Anesthesiologist: Doing 

All the Right Things for All the Patients All of the Time. 

Anesthesia and analgesia. 125(2):383-385. 

24. Bernstein PS, Martin JN, Jr., Barton JR, Shields LE, Druzin 

ML, Scavone BM, et al. (2017). National Partnership for 

Maternal Safety: Consensus Bundle on Severe Hypertension 

During Pregnancy and the Postpartum Period. Anesthesia and 

analgesia. 125(2):540-547. 

25. Committee Opinion No. 692: Emergent Therapy for Acute-

Onset, Severe Hypertension During Pregnancy and the 

Postpartum Period. Obstetrics and gynecology. 2017;129(4): 

e90-e5. 

 

 

http://aditum.org/
https://www.ingentaconnect.com/content/wk/coana/2015/00000028/00000003/art00019
https://www.ingentaconnect.com/content/wk/coana/2015/00000028/00000003/art00019
https://www.ingentaconnect.com/content/wk/coana/2015/00000028/00000003/art00019
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.964.522&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.964.522&rep=rep1&type=pdf
http://www.clinmedres.org/content/2/1/59.short
http://www.clinmedres.org/content/2/1/59.short
http://www.clinmedres.org/content/2/1/59.short
https://www.nejm.org/doi/full/10.1056/NEJMcp1901117
https://www.nejm.org/doi/full/10.1056/NEJMcp1901117
https://www.sciencedirect.com/science/article/pii/S0033062006000144
https://www.sciencedirect.com/science/article/pii/S0033062006000144
https://www.sciencedirect.com/science/article/pii/S0033062006000144
https://link.springer.com/article/10.2165/00003495-200868030-00003
https://link.springer.com/article/10.2165/00003495-200868030-00003
https://journals.lww.com/anesthesia-analgesia/fulltext/2017/08000/The_Consensus_Bundle_on_Hypertension_in_Pregnancy.8.aspx
https://journals.lww.com/anesthesia-analgesia/fulltext/2017/08000/The_Consensus_Bundle_on_Hypertension_in_Pregnancy.8.aspx
https://journals.lww.com/anesthesia-analgesia/fulltext/2017/08000/The_Consensus_Bundle_on_Hypertension_in_Pregnancy.8.aspx
https://journals.lww.com/anesthesia-analgesia/fulltext/2017/08000/The_Consensus_Bundle_on_Hypertension_in_Pregnancy.8.aspx
https://www.ingentaconnect.com/content/wk/ane/2017/00000125/00000002/art00028
https://www.ingentaconnect.com/content/wk/ane/2017/00000125/00000002/art00028
https://www.ingentaconnect.com/content/wk/ane/2017/00000125/00000002/art00028
https://www.ingentaconnect.com/content/wk/ane/2017/00000125/00000002/art00028
https://www.ingentaconnect.com/content/wk/ane/2017/00000125/00000002/art00028

