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ABSTRACT 

BACKGROUND: Hypertension is a significant risk factor for increased mortality during 

anesthesia. Withdrawal from antihypertensive medications can lead to complications like 

anxiety, rebound hypertension, myocardial infarction, and death. OBJECTIVE: This study 

aimed to evaluate the effects of anesthesia on perioperative blood pressure management in 

hypertensive patients undergoing general surgeries. METHODOLOGY: A prospective 

observational study was conducted at federal government Polyclinic hospital PGMI, from 

April 2023 to March 2024. Seventy hypertensive patients aged 40–65 years undergoing 

elective general surgery under general anesthesia were included. BP was measured 

preoperatively, intraoperatively, and postoperatively, with fluctuations recorded. Key factors 

observed included blood loss, anesthesia drugs, haemodynamics heart rate, systolic and 

diastolic blood pressure, antihypertensive medication use, and fluid consumption. SPSS 

version 27 was used for data analysis. RESULTS: The mean patient age was 56.4 ± 8.7 

years, with 65% males. Pre-induction SBP was 145.9 ± 10.6 mmHg and DBP 90.5 ± 7.3 

mmHg. Intraoperative BP dropped significantly, with a mean SBP decrease of 18.5 mmHg p 

< 0.01. Hypotension occurred in 35% of patients, requiring vasopressors, while 12% 

experienced hypertension. Postoperative BP stabilized in 65% of patients. Beta blocker use 

was significantly associated with lower postoperative heart rates p = 0.034, while diuretics 

showed a trend toward lower heart rates but did not reach significance. CONCLUSION: 

General anesthesia led to significant BP fluctuations in hypertensive patients, with 35% 

experiencing hypotension. Beta blocker use was effective in controlling postoperative heart 

rate. 
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INTRODUCTION 

A systolic blood pressure SBP of more 

than 140 mmHg or a diastolic blood 

pressure DBP of more than 90 mmHg is 

considered hypertension. An SBP range of 

140-159 mmHg and/or a DBP range of 90-

99 mmHg correspond to stage 1 

hypertension. If your blood pressure is 

more than 160 mmHg, 180 mmHg, or 110 

mmHg, you have stage 2 hypertension 1. If 

your DBP is between 80 and 89 mmHg or 

your SBP is between 120 and 139 mmHg, 

you have prehypertension. One significant 

modifiable risk factor for kidney, brain, 

and heart problems is hypertension 2. It is 

the primary risk factor for death 

internationally and is in third place among 

the major causes of disease burden 

globally. Studies estimate that nine million 

people die each year due to high blood 

pressure. In surgery, abnormal blood 

pressure control during the operation can 

lead to serious complications, such as heart 

attacks or strokes, both during and after 

the procedure 3. 

In hypertensive emergencies, where there 

are signs of target organ damage either 

developing or worsening, it's critical to 

lower blood pressure immediately to 

prevent or reduce further harm to vital 

organs 4. Examples of such emergencies 

include hypertensive encephalopathy, 

brain bleeds intracerebral or subarachnoid 

hemorrhage, acute stroke, kidney 

dysfunction due to high blood pressure, 

unstable angina, heart attacks, acute heart 

failure, and aortic dissection. These 

conditions require urgent medical 

intervention to control blood pressure and 

minimize damage 5.  

The assessment of a patient's state by an 

anaesthesiologist both before and during 

surgery includes taking their blood 

pressure. Data showing changes in blood 

pressure in hospitalised patients prior to 

anaesthesia are not readily available, 

despite this dependence on blood pressure 
6. In the event that a patient's preoperative 

blood pressure is indeed higher than 

normal, there may be two distinct risk 

periods to take into account: the 

anaesthetic and postoperative periods. 

Blood pressure falls during induction, 

tachycardia and pressure response during 

intubation, blood pressure and heart rate 

stabilisation during the surgery under 

general anaesthesia, and blood pressure 

and heart rate rise again upon awakening 

and extubation are common occurrences in 

anaesthetised patients 7.  

Blood pressure monitoring during 

interventions is essential for the successful 

execution of surgery and the prevention of 

complications. In anaesthesia, 

hypertension is regarded as an extra risk 

factor 8. Prior history of high blood 

pressure, particularly a diastolic blood 

pressure of more than 110 mm Hg, and the 

type of surgery are common predictors of 

perioperative hypertension. Several studies 

have suggested different guidelines for the 

use of antihypertensive medications, such 

as the need for intervention based on 

continuous monitoring when DBP is 110 

mm Hg. Another choice is to wait to have 

surgery, either with or without 

antihypertensive medication, until the DBP 

is greater than 100 mmHg 9, 10. Therefore, 

there are no guidelines for the priority use 

of antihypertensive medications during or 

following surgery. Furthermore, few 

research has been done comparing the 

various antihypertensive medications used 

in the perioperative period, especially for 

patients undergoing general surgery. Thus, 

the current study set out to evaluate the 

effects of anaesthesia on blood pressure 

during general surgery in hypertensive 

individuals. 

METHODOLOGY 

This prospective observational study was 

conducted at federal government 

Polyclinic hospital PGMI, to evaluate the 

impact of general anesthesia on blood 

pressure BP control in hypertensive 

patients undergoing general surgery. The 
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study was carried out over a one-year 

period, from April 2023 to March 2024, 

after receiving ethical approval from the 

institutional review board IRB, with 

reference number PGMI/7617, dated 3-4-

2023. 

A total of 70 hypertensive patients were 

enrolled in the study based on a sample 

size calculation that ensured a power of 

80% and a significance level of 0.05. The 

inclusion criteria for the study were adult 

patients aged 40–65 years with a known 

history of hypertension for at least five 

years, who were scheduled for elective 

general surgery under general anesthesia. 

Patients were excluded if they had 

secondary hypertension, severe cardiac 

conditions, uncontrolled diabetes, or any 

renal or liver dysfunction. Additionally, 

patients requiring emergency surgeries 

were not included to avoid confounding 

factors related to acute hemodynamic 

changes. 

The baseline characteristics of the patients, 

including age, gender, and duration of 

hypertension, were recorded. Blood 

pressure was measured preoperatively, 

intraoperatively, and postoperatively, with 

attention to significant variations during 

these periods. BP was measured using 

automated non-invasive BP monitors, and 

systolic blood pressure SBP and diastolic 

blood pressure DBP were recorded at 

regular intervals. The research focused on 

changes in perioperative blood pressure, 

specifically intraoperative hypertension 

SBP > 160 mmHg and intraoperative 

hypotension defined as SBP < 90 mmHg. 

The need for vasopressor support or 

antihypertensive medication to manage 

these fluctuations was documented. 

Data were also collected on postoperative 

BP control, with stabilization defined as 

BP returning within 20% of pre-induction 

levels. Patients who developed 

hypertensive crises in the immediate 

postoperative period were managed with 

intravenous antihypertensive infusions. 

The study also evaluated the effect of 

routine and morning beta-blocker and 

diuretic use on postoperative heart rate. 

The data collected were analyzed using 

SPSS software, with statistical significance 

set at p < 0.05. Continuous variables such 

as blood pressure were presented as mean 

± standard deviation SD, and categorical 

variables like the incidence of hypotension 

and hypertension were expressed as 

percentages. Comparisons between patient 

subgroups, such as those who received 

beta blockers versus those who did not, 

were made using appropriate statistical 

tests. 

RESULTS 

In this study, 70 hypertension patients 

undergoing general surgery had their blood 

pressure BP controlled while under general 

anaesthesia. The patients' average age was 

56.4 ± 8.7 years, and 65% of them were 

men. The individuals' average duration of 

hypertension was 8.2 ± 3.1 years. Table 1 

shows the baseline values for diastolic 

blood pressure DBP and systolic blood 

pressure SBP, which were measured at 

92.1 ± 8.6 mmHg and 146.7 ± 12.5 

mmHg, respectively. 

Table 1: Demographic features of the 

patients and Baseline Blood Pressure 

Characteristic Value Mean 

± SD 

Number of patients 70 

Age years 56.4 ± 8.7 

Gender M/F 45/25 

Duration of hypertension 

years 

8.2 ± 3.1 

SBP mmHg 146.7 ± 12.5 

DBP mmHg 92.1 ± 8.6 

 

During the perioperative period, 

significant variations in BP were observed. 

The pre-induction SBP and DBP were 

145.9 ± 10.6 mmHg and 90.5 ± 7.3 

mmHg, respectively. After anesthesia 

induction, there was a notable decrease in 

BP, with the average SBP dropping by 

18.5 mmHg p < 0.01, and DBP falling by 

12.3 mmHg. Intraoperative hypotension, 

defined as SBP < 90 mmHg, occurred in 

35% of patients n = 25, necessitating 
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vasopressor support. Conversely, 

intraoperative hypertension SBP > 160 

mmHg was observed in 12% of patients n 

= 8, and these episodes were managed 

with intravenous antihypertensive 

medications Table 2. 

 

Table 2: Perioperative Blood Pressure 

Changes 

Timepoint SBP 

mmHg 

Mean ± 

SD 

DBP 

mmHg 

Mean ± 

SD 

Pre-induction 145.9 ± 

10.6 

90.5 ± 7.3 

Intraoperative 

Lowest 

127.4 ± 

9.5 

78.2 ± 6.4 

Intraoperative 

Highest 

162.4 ± 

11.2 

96.3 ± 8.1 

Postoperative 

Immediate 

140.2 ± 

12.7 

87.4 ± 9.2 

 

Intraoperative hypotension, defined as 

SBP < 90 mmHg, occurred in 35% of 

patients n = 25, while, intraoperative 

hypertension SBP > 160 mmHg was 

observed in 12% of patients n = 8, and 

these episodes were managed with 

intravenous antihypertensive medications 

Table 3. 

Table 3: Incidence of Intraoperative Blood 

Pressure Abnormalities 

 

Blood 

Pressure 

Event 

Number 

of 

Patients n 

= 70 

Percentage 

% 

Intraoperative 

Hypotension 

25 35% 

Intraoperative 

Hypertension 

8 12% 

 

Postoperatively, 65% of patients exhibited 

BP stabilization within 20% of their pre-

induction levels, while 35% experienced 

ongoing elevated or fluctuating BP. A 

smaller subset of patients 8%, n = 6 

developed hypertensive crises in the 

immediate postoperative period, requiring 

continuous intravenous antihypertensive 

infusions to achieve BP control Table 4. 

 

Table 4: Postoperative Blood Pressure 

Outcomes 

Outcome Number 

of 

Patients n 

= 70 

Percentage 

% 

Stabilized BP 

within 20% 

46 65% 

Postoperative 

Hypertension 

6 8% 

 

There was a significant association 

between the use of beta blockers and a 

reduction in postoperative heart rate. 

Patients who took beta blockers, either 

routinely or on the morning of surgery, 

demonstrated significantly lower heart 

rates post-anesthesia p = 0.034, while 

diuretic use showed a trend towards 

reduced heart rates, though this did not 

reach statistical significance Table 5. 

 

Table 5: Association Between Post-

Anesthesia Heart Rate and Beta 

Blocker/Diuretic Usage 

Medication Taken 

% 

Not 

Taken 

% 

p-

value 

Beta 

Blockers 

Routine 

14 

20% 

56 80% 0.042* 

Diuretics 

Routine 

5 7% 65 93% 0.073 

Beta 

Blockers 

Morning 

10 

14% 

60 86% 0.034* 

*p < 0.05 indicates significant association 

 

DISCUSSION 

Age or gender did not appear to have any 

bearing on the perioperative results of 

hypertension patients undergoing 

orthopaedic and general surgery in the 

current investigation. Continuous blood 

pressure monitoring is important for blood 

pressure stabilisation in individuals with 

persistent hypertension undergoing general 
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anaesthesia and orthopaedic procedures. 

Compared to individuals in the healthy 

group, those under regular blood pressure 

monitoring had stable hypertension. Our 

results were consistent with a study 

conducted on elderly patients, in which 

CCBs were the most often prescribed 

pharmaceutical class 11. Calcium channel 

blockers CCBs are recommended as a first 

choice of treating hypertensive patients 

with diabetes 11. Previous studies have 

shown that patients with elevated blood 

pressure during surgery may face a higher 

risk of hemodynamic instability, 

potentially resulting in myocardial 

ischemia and significant hypotension 12, 

13. Other complications of intraoperative 

hypertension include risks of intracerebral 

hemorrhage, left ventricular failure, aortic 

dissection, and hypertensive 

encephalopathy 4. After the intervention, 

the heart rates of those who had taken beta 

blockers in the past or during the 

procedure were lower than those of the 

non-users. According to a number of 

studies, beta blockers offer cardiac 

protection during surgery, thus those who 

are currently taking them should keep 

doing so 14-16. When beta blockers were 

removed within the first week of surgery, 

there was a considerable increase in the 

mortality and myocardial infarction rates 

17. 24 hours following the intervention, 

calcium channel blockers were the most 

commonly utilised antihypertensive 

medicine, according to the current data. 

Nevertheless, in contrast to beta blockers, 

CCBs have not provided protection against 

the unfavourable perioperative period 18. 

However, CCBs are generally well-

tolerated during the perioperative period 

and can be safely continued without 

adverse effects. According to another 

investigation, CCBs were linked to 

decreased incidence of MI and mortality 

19. Studies have shown that ARB and 

ACE inhibitors are associated with a 

higher risk of intraoperative hypotension 

20. Furthermore, a thorough investigation 

revealed no benefit to continuing ACE 

inhibitors and ARBs in terms of 

preventing morbidity, haemodynamic 

issues, and death 21. Several studies have 

suggested that ACE inhibitors should be 

avoided the morning of surgery 22, 23. 

However, a few of studies have found a 

negligible rise in the prevalence of 

hypotension in people using ACE 

inhibitors 24. Larger increases in DBP 

were linked to fentanyl, which runs 

counter to the drug's known intraoperative 

hypotension. An increase in perioperative 

blood pressure could be the consequence 

of inadequate fentanyl analgesia. 

Intraoperatively, buprenorphine was 

connected with higher reductions in SBP. 

Desflurane is known to cause hypotension 

in older people, but in our study, it was 

associated with a higher rate of elevations 

in SBP 25. Patients with hypertension and 

fluctuating blood pressure require IV 

fluids during the perioperative period, 

regardless of the type of procedure. Under 

spinal anaesthesia, intraoperative solutions 

may be given to reduce intraoperative 

hypotension. However, no tactic can 

prevent hypotension on its own; instead, it 

needs to be used in conjunction with the 

careful administration of vasopressors 26.  

CONCLUSION  

Patients who regularly took beta blockers 

had a lower heart rate, according to the 

current study. At the end of the surgery, 

DBP and HR were higher in those who 

took diuretics. With any other 

antihypertensive medication, 

haemodynamic measures did not 

significantly change. 

ETHICS APPROVAL:  The ERC gave 

ethical review approval. 

CONSENT TO PARTICIPATE: written 

and verbal consent was taken from 

subjects and next of kin. 

FUNDING: The   work   was   not   

financially supported   by   any   

organization.   The   entire expense was 

taken by the authors. 

ACKNOWLEDGEMENTS: We are 

thankful to all who were involved in our 

study.  



JPUMHS                                                                                                                                                             150 
 

JOURNAL OF PEOPLES UNIVERSITY OF MEDICAL AND HEALTH SCIENCES FOR WOMEN. 2024:1404 

AUTHORS’ CONTRIBUTIONS:  

All    persons who   meet   authorship   

criteria   are   listed   as authors, and all 

authors certify that they have participated    

in    the    work    to take    public 

responsibility of this manuscript.  All 

authors read and approved the final 

manuscript.  

CONFLICT OF INTEREST:  No 

competing interest declared 

REFERENCES 

1. Koracevic G, Stojanovic M, Kostic T, 

Lovic D, Tomasevic M, Jankovic-

Tomasevic R. Unsolved 

problem:isolated systolic hypertension 

with diastolic blood pressure below the 

safety margin. Medical Principles and 

Practice. 2020;294:301-9. 

2. Carey A, Fossati S. Hypertension and 

hyperhomocysteinemia as modifiable 

risk factors for Alzheimer's disease and 

dementia: New evidence, potential 

therapeutic strategies, and biomarkers. 

Alzheimer's & Dementia. 

2023;192:671-95. 

3. Collaborators G, Ärnlöv J. Global 

burden of 87 risk factors in 204 

countries and territories, 1990–2019: a 

systematic analysis for the Global 

Burden of Disease Study 2019. The 

Lancet. 2020;39610258:1223-49. 

4. Talle MA, Ngarande E, Doubell AF, 

Herbst PG. Cardiac complications of 

hypertensive emergency: classification, 

diagnosis and management challenges. 

Journal of Cardiovascular 

Development and Disease. 

2022;98:276. 

5. Cantone M, Lanza G, Puglisi V, 

Vinciguerra L, Mandelli J, Fisicaro F, 

et al. Hypertensive crisis in acute 

cerebrovascular diseases presenting at 

the emergency department: a narrative 

review. Brain sciences. 2021;111:70. 

6. Sessler DI, Khan MZ, Maheshwari K, 

Liu L, Adegboye J, Saugel B, Mascha 

EJ. Blood pressure management by 

anesthesia professionals: evaluating 

clinician skill from electronic medical 

records. Anesthesia & Analgesia. 

2021;1324:946-56. 

7. Nazemroaya B, Jabalameli M, Kamali 

A. Assessing the effects of 

dexmedetomidine and labetalol on 

changes in heart rate and blood 

pressure after laryngoscopy compared 

to a control group. Journal of Cellular 

& Molecular Anesthesia. 2020;52. 

8. Pooria A, Pourya A, Gheini A. 

Postoperative complications associated 

with coronary artery bypass graft 

surgery and their therapeutic 

interventions. Future Cardiology. 

2020;165:481-96. 

9. Saugel B, Sessler DI. Perioperative 

blood pressure management. 

Anesthesiology. 2021;1342:250-61. 

10. Bogaerts JM, von Ballmoos LM, 

Achterberg WP, Gussekloo J, Streit S, 

van der Ploeg MA, et al. Do we 

AGREE on the targets of 

antihypertensive drug treatment in 

older adults: a systematic review of 

guidelines on primary prevention of 

cardiovascular diseases. Age and 

ageing. 2022;511:afab192. 

11. Savage RD, Visentin JD, Bronskill SE, 

Wang X, Gruneir A, Giannakeas V, et 

al. Evaluation of a common 

prescribing cascade of calcium channel 

blockers and diuretics in older adults 

with hypertension. JAMA internal 

medicine. 2020;1805:643-51. 

12. Hallqvist L, Granath F, Fored M, Bell 

M. Intraoperative hypotension and 

myocardial infarction development 

among high-risk patients undergoing 

noncardiac surgery: a nested case-

control study. Anesthesia & Analgesia. 

2021;1331:6-15. 

13. Smischney NJ, Shaw AD, Stapelfeldt 

WH, Boero IJ, Chen Q, Stevens M, 

Khanna AK. Postoperative 

hypotension in patients discharged to 

the intensive care unit after non-

cardiac surgery is associated with 

adverse clinical outcomes. Critical 

Care. 2020;24:1-12. 



JPUMHS                                                                                                                                                             151 
 

JOURNAL OF PEOPLES UNIVERSITY OF MEDICAL AND HEALTH SCIENCES FOR WOMEN. 2024:1404 

14. Mancia G, Kjeldsen SE, Kreutz R, 

Pathak A, Grassi G, Esler M. 

Individualized beta-blocker treatment 

for high blood pressure dictated by 

medical comorbidities: indications 

beyond the 2018 European Society of 

Cardiology/European Society of 

Hypertension Guidelines. 

Hypertension. 2022;796:1153-66. 

15. Holt A, Blanche P, Zareini B, Rajan D, 

El-Sheikh M, Schjerning A-M, et al. 

Effect of long-term beta-blocker 

treatment following myocardial 

infarction among stable, optimally 

treated patients without heart failure in 

the reperfusion era: a Danish, 

nationwide cohort study. European 

heart journal. 2021;429:907-14. 

16. Esler M, Kjeldsen SE, Pathak A, 

Grassi G, Kreutz R, Mancia G. Diverse 

pharmacological properties, trial 

results, comorbidity prescribing and 

neural pathophysiology suggest 

European hypertension guideline 

downgrading of beta-blockers is not 

justified. Blood Pressure. 

2022;311:210-24. 

17. Goldberger JJ, Subačius H, Marroquin 

OC, Beau SL, Simonson J. One‐year 

landmark analysis of the effect of 

beta‐blocker dose on survival after 

acute myocardial infarction. Journal of 

the American Heart Association. 

2021;1014:e019017. 

18. Rismiati H, Lee H-Y. Perioperative 

Management of Hypertensive Patients. 

Cardiovascular Prevention and 

Pharmacotherapy. 2021;33:54-63. 

19. de Almeida AIP. Perioperative 

Management of Patiens with Heart 

Failure: A Review. PQDT-Global. 

2020. 

20. Lee C, Columbo JA, Stone DH, 

Creager MA, Henkin S. Preoperative 

evaluation and perioperative 

management of patients undergoing 

major vascular surgery. Vascular 

Medicine. 2022;275:496-512. 

21. Borghi C, Soldati M, Bragagni A, 

Cicero AF. Safety implications of 

combining ACE inhibitors with 

thiazides for the treatment of 

hypertensive patients. Expert Opinion 

on Drug Safety. 2020;1912:1577-83. 

22. Presta P, Bolignano D, Coppolino G, 

Serraino F, Mastroroberto P, 

Andreucci M, Fuiano G. Antecedent 

ACE-inhibition, inflammatory 

response, and cardiac surgery 

associated acute kidney injury. 

Reviews in Cardiovascular Medicine. 

2021;221:207-13. 

23. Farag E, Liang C, Mascha EJ, 

Argalious MY, Ezell J, Maheshwari K, 

et al. Association between use of 

angiotensin-converting enzyme 

inhibitors or angiotensin receptor 

blockers and postoperative delirium. 

Anesthesiology. 2020;1331:119-32. 

24. Salim F, Khan F, Nasir M, Ali R, Iqbal 

A, Raza A. Frequency of intraoperative 

hypotension after the induction of 

anesthesia in hypertensive patients 

with preoperative angiotensin-

converting enzyme inhibitors. Cureus. 

2020;121. 

25. Lim B-G, Lee I-O. Anesthetic 

management of geriatric patients. 

Korean journal of anesthesiology. 

2020;731:8-29. 

26. Petitjeans F, Geloen A, Pichot C, 

Leroy S, Ghignone M, Quintin L. Is 

the sympathetic system detrimental in 

the setting of septic shock, with 

antihypertensive agents as a 

counterintuitive approach? A clinical 

proposition. Journal of Clinical 

Medicine. 2021;1019:4569. 


