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Abstract

Introduction: Ensuring patient safety remains the foremost concern for anesthesia and critical care teams when deter-
mining the most suitable anesthetic approach, whether in terms of techniques, drugs, strategies, or guidelines. Among 
the available options, spinal anesthesia is one of the most widely used and effective methods for patients undergoing 
hernia repair.

Subjects and methods: This study involved a thorough and up-to-date assessment of patients undergoing hernioto-
my. A total of 100 patients were enrolled and divided equally into two groups: 50 received spinal anesthesia (SA) and 
50 received general anesthesia (GA). Key parameters such as age, weight, pulse rate, and blood pressure changes were 
monitored. Patients aged between 20 and 90 years were allocated to the GA and SA groups for detailed preoperative, 
intraoperative, and postoperative follow-up.

Results: Findings indicate that hemodynamic stability was greater with SA (approximately 56 %) compared to GA 
(around 40 %). Blood pressure levels were higher in GA (32 %) versus SA (24 %), while hypotension occurred in 28 % of 
GA cases and 20 % of SA cases. Heart rate stability was also better with SA (56 %) compared to GA (32 %). An increased 
heart rate was observed in 34 % of SA patients and 60 % of GA patients. Overall, SA showed more consistent effects, with 
a heart rate reduction of 10 % compared to an 8 % reduction in GA.

Conclusions: Spinal anesthesia demonstrated superior outcomes compared to general anesthesia in maintaining sta-
ble blood pressure and ensuring minimal or normal heart rate fluctuations.

Keywords: Hemodynamic response, Blood pressure variation, Heart rate changes, Anesthesia techniques, Surgical out-
comes
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Introduction
The requirement for anesthesia during surgery and the 
need for postoperative analgesics remain key challeng-
es in the management of hernia repair. Both spinal and 
general anesthesia are commonly employed during open 
inguinal hernia procedures [1]. In pediatric patients, 
hypertension is associated with end-organ damage and 
may persist into adulthood, predisposing them to chron-
ic hypertension and related complications, though its 
long-term impact in children is not yet fully understood 
[2]. In adults, hypertension is a major risk factor for re-
nal impairment, coronary artery disease, and stroke. 
The American Society of Anesthesiologists recommends 
continuous monitoring of oxygenation, ventilation, cir-
culation, and body temperature during anesthesia. Fur-
thermore, measurement of both pre- and post-ductal 
oxygen saturation with two pulse oximeters is advised, 
as the development of a gradient between them may in-
dicate worsening pulmonary hypertension [3]. Propofol, 
a widely used intravenous anesthetic, reduces systemic 
vascular resistance, preload, and myocardial contractil-
ity, leading to decreased arterial blood pressure. These 
effects are more pronounced at higher doses, in elderly 
patients, or in those with underlying cardiac disease. In-
jection site pain is common, with approximately 58 % of 
patients reporting discomfort, and rare cases of throm-
bophlebitis have also been documented [4]. Although 
mild to moderate hypertension prior to surgery gen-
erally does not increase anesthetic risk, uncontrolled 
high blood pressure should be addressed due to its as-
sociation with greater intraoperative and postoperative 
complications [5]. Since Bassini’s original description of 
inguinal hernia repair in 1887, numerous surgical tech-
niques have been developed, including Shouldice, Darn-
ing, Modified Bassini, Lichtenstein mesh repair, and 
laparoscopic methods. In recent years, laparoscopic and 
Lichtenstein mesh repairs have gained popularity due 
to faster recovery times and lower recurrence rates [6]. 
General anesthesia carries specific risks, including failed 
endotracheal intubation and aspiration of gastric con-
tents, which are among the leading causes of maternal 
morbidity and mortality. Patients at high risk of aspira-
tion should be administered prophylactic medications, 
such as intravenous ranitidine (50 mg), metoclopramide 
(10 mg), or both, 1–2 hours before induction. Additional 
preventive measures include the administration of so-
dium citrate (30 mL) 30–45 minutes prior to anesthesia 
induction, and oral omeprazole (40 mg) as premedica-

tion [7]. The primary cardiovascular effect of propofol is 
hypotension, caused by reduced preload, cardiac con-
tractility, and systemic vascular resistance due to inhi-
bition of sympathetic vasoconstrictor tone. Although the 
sympathetic response to laryngoscopy and intubation 
often counteracts this hypotension, risk factors such as 
rapid injection, high doses, and advanced age further 
increase the likelihood of propofol-induced hypotension 
[8]. Inhalational anesthetics, such as sevoflurane and 
isoflurane in combination with nitrous oxide, have been 
studied for induction; however, they may not be suitable 
for achieving single vital-capacity breath inhalation in 
adult patients [9]. Comparative studies in children aged 
1–3 years undergoing adenoidectomy demonstrated that 
hemodynamic responses were more favorable with sevo-
flurane than with halothane [10]. When selecting the 
optimal anesthetic for open inguinal hernia repair, the 
method must meet several essential criteria: it should 
be simple, safe, cost-effective, and associated with min-
imal postoperative complications. It should also ensure 
rapid recovery and provide effective pain relief [11]. Clin-
ical pharmacology studies in obese patients suggest that 
the fat-free mass (FFM) scalar may be a more accurate 
parameter for determining bolus doses of anesthetic 
agents [12]. Additionally, postoperative hypotension has 
been identified as a risk factor for myocardial injury fol-
lowing non-cardiac surgery [13]. Propofol also appears to 
be the preferred induction agent for minimizing reflex 
bronchoconstriction. A randomized clinical trial demon-
strated that children at risk of respiratory complications 
experienced fewer adverse events when anesthesia was 
induced with intravenous propofol compared to inhaled 
sevoflurane [21]. Aim of the Study: Because patients un-
dergoing hernia surgery under spinal or general anes-
thesia often fail to achieve circulatory stability, this study 
was designed to develop clear strategies to address this 
challenge and minimize complications, thereby reduc-
ing morbidity and mortality.

Subjects and Methods
One hundred patients in all had herniectomy operations 
in this study. They were split into two equal groups of 
fifty each, with one group having spinal anesthesia and 
the other general anesthesia. Numerous factors, such as 
the patients’ age, weight, blood pressure variations, and 
pulse rate, were assessed. The subjects, who ranged in 
age from twenty to ninety, were divided into two groups: 
one for general anesthesia (GA) and another for spinal 
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anesthesia (SA). We created a list of variables that might 
be observed in the operating room and arranged them 
into three different time periods: before to, during, and 
following the surgery. Blood pressure measurements 
and related factors, such as cases of hypertension or 
hypotension, heart rate fluctuations, and mean arteri-
al pressure (MAP), which may suggest the patient is in 
shock as a result of fluid depletion or cardiac problems, 
were among the data gathered. Inhaled anesthetics 
should be used with caution since they might cause hy-
potension. The amount of inhaled anesthetic needed to 
stop (50 %) of people from moving in response to a stan-
dardized stimulus, like surgery, is known as the mini-
mum alveolar concentration, or MAC. This metric acts 
as a benchmark for experimental assessments and en-
ables comparisons of the potencies of various anesthet-
ic drugs. By numbing the lower body, spinal anesthesia 
significantly reduces pain during surgery while preserv-
ing patient consciousness, making it a good substitute 
for general anesthesia. Spinal anesthesia can be used for 
the majority of procedures performed below the waist. 
A spinal anesthetic is administered by an anesthetist 
using Bupivacaine, the most commonly used and rec-
ommended drug in surgical operations. On the other 
hand, compared to other induction agents, propofol, 
the preferred medication for general anesthesia, has a 
significant effect on systemic blood pressure. The main 
cause of this is the considerable vasodilation that occurs 
in the venous and arterial systems, which lowers preload 
and afterload. With increasing age, in individuals with 
reduced intravascular fluid capacity, and after fast de-
livery, the impact on systemic blood pressure becomes 
especially noticeable. Additionally, the inhibition of the 
normal baroreflex response exacerbates the hypotensive 
effects, resulting in a negligible rise in heart rate even in 
the presence of vasodilation.

Results
In study as seen the Patient Distribution Table 1 for 
Blood Pressure Change, Additionally, blood pressure is 
more constant in SA (about 56 %) compared to GA (about 
40 %); yet, blood pressure increases more in GA (about 
32 %) and decreases more in SA (24 %), whereas blood 
pressure decreases more in GA (about 28 %) and decreas-
es more in SA (20 %). In terms of blood pressure, the fig-
ures demonstrate that spinal anesthesia is more stable 
than general anesthesia. 

Table 2 indicates that the heart rate in this study is 
more steady, with a percentage of 56 % in (SA) but 3221% 
in (GA) and 34 % in (SA) but 60 % in (GA). The percentage 
of drop in heart rate was 10 % in (SA) and around 8 % in 
(GA), and the impact of (SA) is more stable.

Additionally, we demonstrate that it is more consis-
tent in SA (56 %), as opposed to GA (40 %). Blood pressure 
increases more in GA (32 %) than in SA (24 %), although 
it decreases more in GA (28 %) than in SA (20 %) in the 
absence of treatment. 

Blood pressure is also more stable in SA (56 %), com-
pared to GA (40 %) nonetheless, GA (32 %) has higher 
blood pressure, and GA (28 %) has higher blood pressure. 
Therefore, spinal anesthesia is superior and more stable 
in light of the data and statistics provided here.

In this study The age of patients ranged from (20) 
to over (90) years, with average of (48) years, the age 
group (26–40 years) show the peak incidence of this 
study which was (46 %) in GA and (44 %) in SA, followed 
by age group (41–55 years) which was (24 %) in the GA 
and (30 %) in SA group then age group (55 and more 
than55) which was (12 %) in GA and (18 %) in SA, while 
age group less (25 years) was the least number, it was 
(8 %) of the SA.

In this study the patients were selected Male and Fe-
male and the nobler of Male is (27) in general anesthesia 

Table 1. Distribution of patients according to the change in Heart rate

№ of patient Increase in hr Remain Decrease in hr Total

(GA) GROUP 30
60 %

16
32 %

4
8 %

50

100 %

(SA) GROUP 17
34 %

28
56 %

5
10 %

50

100 %

TOTAL 47
47 %

44
44 %

9
9 %

100

100 %
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and (33) person in spinal anesthesia about (54 %) in Male 
(66 %) in Female as see in Figure 4.

This infographic presents a new clinical recommen-
dation for anesthesia in hernia repair inspired by the 
study conducted by Al-Khikani in 2025 it begins by high-
lighting the importance of proper diagnosis and prepa-
ration before surgery where medical staff must evaluate 
the patient’s ASA classification review their blood pres-
sure and heart rate and assess their risk of aspiration 
especially if general anesthesia is considered then the 
chart transitions to the selection of anesthesia where 
spinal anesthesia is marked as the preferred method for 
most patients due to its stable impact on blood pressure 
and heart rate using bupivacaine as the main drug while 
general anesthesia remains an option for patients who 
cannot tolerate spinal anesthesia or need deeper seda-
tion using medications such as propofol sevoflurane and 
opioids the infographic then moves into the monitoring 
and safety section emphasizing the critical importance 
of maintaining mean arterial pressure between seventy 
and one hundred millimeters of mercury heart rate be-

Figure 1. The relationship between age GA and Mean Arterial Pressure GA

Table 2. Distribution of patients according to the change in blood pressure

№ of patient Increase in blood 
pressure

Remain Decrease in blood 
pressure

Total

(GA) GROUP 50

100 %
14
28 %

20
40 %

16
32 %

(SA) GROUP 50
100 %

10
20 %

28
56 %

12
24 %

TOTAL 100
100 %

24
24 %

48
48 %

28
28 %

Figure 2. The Relationship Mean Arterial Pressure GA

general anesthesia MAP before 
general anesthesia MAP during
general anesth esia MAP After
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Figure 3. The Relationship Age (GA) vs (SA)

Figure 5. New Recommendations for Anesthesia in Hernia Repair (2025)

Figure 4. The Relationship sex (GA) vs (SA)

Sex GA Sex SA
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tween sixty and one hundred and avoiding intraopera-
tive hypotension by monitoring every five to seven min-
utes and managing complications using fluids or vaso-
pressors the infographic clearly demonstrates that spi-
nal anesthesia shows greater stability with fifty six per-
cent of patients maintaining stable blood pressure and 
heart rate compared to only forty percent in the general 
anesthesia group it also shows that heart rate increases 
were far more common under general anesthesia sixty 
percent versus thirty four percent with spinal anesthesia 
based on this the infographic recommends using spinal 
anesthesia especially in patients over fifty years old or 
those with cardiovascular conditions finally it presents 
solutions for refractory cases such as switching anes-
thesia type adjusting drug dosages or using brain func-
tion monitoring systems to evaluate depth of anesthe-
sia overall the infographic provides a visually organized 
clinical pathway that transforms the scientific findings 
of the study into practical and applicable insights for an-
esthesiologists and surgical teams focusing on patient 
safety and optimal outcomes.

Discussion
According to Courtney J Balentine inguinal hernia re-
pair is the most common general surgical procedure 
performed in the United States and about fifteen to 
twenty percent of these surgeries are carried out under 
general anesthesia while nearly eighty percent are per-
formed under local anesthesia and it was expected that 
as patients age the advantages of local anesthesia over 
general anesthesia in inguinal hernia repair would in-
crease [15] According to Bay Nielsen regional anesthesia 
is associated with the highest morbidity whereas local 
infiltration demonstrates the lowest and the elective 
groin hernia repair procedure has a thirty day mortal-
ity rate of zero point twelve percent with patients who 
died within a week of surgery being disproportionate-
ly more likely to have received regional anesthesia [16] 
Rodgers and Anthony indicated that neuraxial blockade 
reduces major complications including postoperative 
mortality though further studies are needed to clarify 
the extent of these benefits and to determine whether 
they are directly related to avoiding general anesthesia 
or linked to reductions in all cause mortality deep vein 
thrombosis pulmonary embolism myocardial infarction 
blood transfusion needs pneumonia other infections re-
spiratory depression and renal failure [17] David L Reich 
observed that severe hypotension following anesthesia 
induction occurs more often in the first five to ten min-

utes after induction than at other times and he conclud-
ed that alternative agents to propofol should be consid-
ered in patients older than fifty years with ASA physical 
status of three or more since nine percent of patients in 
routine practice developed clinically significant hypo-
tension within the first ten minutes of induction [18] Al 
Khikani and colleagues investigated the effects of spinal 
and general anesthesia on hemodynamic stability in pa-
tients undergoing hernia repair and noted that spinal 
anesthesia was generally more stable than general an-
esthesia although potential complications may still arise 
and they emphasized that cardiovascular outcomes are 
not automatically guaranteed and must be optimized 
by accurate techniques and careful monitoring with 
prompt correction of any circulatory deviations.

Conclusions
While spinal anesthesia was more stable general anes-
thesia was associated with a marked rise in heart rate 
and mean arterial pressure increased significantly 
during general anesthesia in contrast to the more stable 
levels observed with spinal anesthesia and blood pres-
sure also remained steadier with spinal anesthesia but 
increased noticeably with general anesthesia and main-
taining hemodynamic stability is essential to preserve 
the balance between oxygen supply and demand in the 
heart and this balance can be achieved through several 
drugs and methods including fentanyl in combination 
with isoflurane sevoflurane or propofol and volatile an-
esthetics are known to provide cardioprotective effects 
in multiple ways [13] The scientific foundations and 
training methods are consistent with the most recent 
American Heart Association guidelines for cardiopul-
monary resuscitation and emergency cardiovascular 
care and the Basic Life Support course offered by the 
American Heart Association is strongly recommended 
for healthcare providers and other staff members who 
need to be trained in CPR and essential cardiovascular 
life support procedures across various clinical envi-
ronments [14] A significant proportion of patients who 
undergo general anesthesia experience intraoperative 
hypotension and this condition is linked to severe post-
operative complications including myocardial injury 
renal failure and higher mortality risk [15] The use of an-
giotensin converting enzyme inhibitors or angiotensin 
receptor blockers in the perioperative period influences 
the renin angiotensin system and may lead to refracto-
ry hypotension following anesthesia [22] The synthetic 
vasopressin analogue terlipressin in a dose of one mil-
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ligram has been applied in the treatment of refractory 
hypotension in patients previously taking angiotensin 
converting enzyme inhibitors or angiotensin receptor 
blockers [23] Vasopressin itself can also be used to man-
age hypotension caused by severe catecholamine defi-
ciency or allergic reactions after pheochromocytoma 
excision [24].
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Поглиблений порівняльний аналіз гемодинамічних змін під час загальної та спінальної анестезії при 
хірургічних втручаннях з приводу грижі

Хайдер Ахмед Джалаб Салем Аль-Кхікані

Коледж університету Аль-Тафф, Кербала, Ірак

Анотація.

Вступ: Забезпечення безпеки пацієнта залишається головним завданням команд анестезіології та інтен-
сивної терапії при виборі найбільш відповідного анестезіологічного підходу — технік, препаратів, стра-
тегій чи клінічних протоколів. Серед доступних методів спінальна анестезія є одним із найбільш широко 
застосовуваних і ефективних варіантів для пацієнтів, яким виконують операцію з приводу грижі.

Матеріали та методи: У цьому дослідженні проведено ретельну та актуальну оцінку стану пацієнтів, які під-
лягали герніотомії. Загалом було включено 100 пацієнтів, яких рівномірно поділили на дві групи: 50 отриму-
вали спінальн у анестезію (СА), а 50 — загальну анестезію (ЗА). Моніторували такі ключові параметри, як вік, 
маса тіла, частота пульсу та зміни артеріального тиску. Пацієнтів віком від 20 до 90 років включено до 
груп ЗА та СА для детального передопераційного, інтраопераційного та післяопераційного спостереження.

Результати: Результати показали, що гемодинамічна стабільність була вищою при застосуванні СА (при-
близно 56 %) порівняно із ЗА (близько 40 %). Показники артеріального тиску були вищими у групі ЗА (32 %) по-
рівняно із СА (24 %), тоді як гіпотензія спостерігалась у 28 % випадків ЗА та у 20 % випадків СА. Стабільність 
частоти серцевих скорочень також була кращою у СА (56 %) порівняно із ЗА (32 %). Підвищення ЧСС відзна-
чалося у 34 % пацієнтів групи СА та у 60 % пацієнтів групи ЗА. Загалом СА забезпечувала більш стабільні 
результати, зокрема зниження ЧСС на 10 % у порівнянні з 8 % при ЗА.

Висновки: Спінальна анестезія продемонструвала кращі результати порівняно із загальною анестезією у 
підтриманні стабільного артеріального тиску та мінімальних або нормальних коливань частоти серцевих 
скорочень.

Ключові слова: гемодинамічна відповідь, варіації артеріального тиску, зміни частоти серцевих скорочень, 
методи анестезії, результати хірургічного лікування


