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Spinal anesthesia is gaining popularity and more frequent use due to its efficacy,
patient satisfaction, lower complication rates, and good durability. Nerve blocks
reduce the complications and risks associated with general anesthesia and lessen
the patient’s need for postoperative care compared to general anesthesia, leading to
earlier patient discharge. One spinal procedure involves administering low doses for
anesthesia induction. This review article explored this approach by incorporating
studies reporting the administration of lower doses of the local anesthetic
bupivacaine. Findings indicate that lower and conventional doses of bupivacaine
have comparable sensory and motor block impacts and induction times. However,
the recovery time at lower doses is faster, and patients are discharged sooner from
the postanaesthetic care unit. Complications associated with spinal anesthesia are
significantly decreased at lower doses of bupivacaine administration. Thus, lower
doses can be used to induce spinal anesthesia successfully with minimal adverse
effects.
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Introduction

Spinal anesthesia constitutes an integral part
of contemporary anesthesia practices thanks
to its success, predictability, increased patient
satisfaction, and low complication rate. The term
spinal anesthesia refers to the injection of a local
anesthetic into or around the central nervous
system. Itis a technique in which alocal anesthetic
is infused directly into the intrathecal space
(subarachnoid space). Spinal anesthesia has a
reduced complication rate compared to general
anesthesia, which is associated with breathing
issues and the risk of aspiration. The dose of local

anesthetic is the key predictor of the effectiveness
of a sensory nerve block suited for surgery,
notwithstanding the influence of other variables.
Reference books recommend bupivacaine in doses
between 4 and 20 mg, depending on the surgery
type [1-3]. Numerous studies have been conducted
to determine the optimal dose of bupivacaine, with
results varying significantly between 5 and 25
mg [4-6]. Lower doses of bupivacaine are aimed
at reducing the side effects of this procedure.
Hypotension, nausea, intraoperative and
postoperative vomiting, and bladder dysfunction
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are some of the complications of spinal anesthesia.
Lower doses lead to fewer side effects, greater
hemodynamic stability, and earlier discharge [4].

Main Body
Literature Search Strategy

We examined several databases and search
engines, including PubMed, Google Scholar, Medline,
Medscape, and the Web of Science, using medical
subject headings (MeSH). The search process was
performed using the keywords anesthesia, spinal,
anesthetics, local/administration & dosage, and
bupivacaine/administration & dosage. Abstracts
and full texts of related articles published in English
were reviewed without a time limit. After irrelevant
articles were deleted, the remaining records were
carefully reviewed.

Spinal administration and dosage

A variety of drugs, including short-acting and
intermediate-acting medications, are used for spinal
anesthesia. Bupivacaine (marcaine) is the most
widely used drug. Bupivacaine is a potent local
anesthetic with unique characteristics from the
amide group of local anesthetics. The typical dose of
bupivacaine varies between 4 and 20 mg, depending
on the required block-level [2, 3].

Bupivacaine in low doses is conventionally used
along with narcotics. Various adjuvants such as
narcotics and non-narcotics have been tested to
improve postoperative anesthesia and prolong
postoperative analgesia. Research has shown that
adding a narcotic to local anesthesia increases
the success of spinal anesthesia. It also allows
using low-dose local anesthetics and increases the
duration and quality of anesthesia without any
effect on the motor block. Morphine is employed
more commonly than fentanyl and sufentanil, given
its long duration of action. Its hydrophilic nature
leads to a slow release and long-lasting effects [7].
Intrathecal morphine (ITM) provides approximately
18 to 24 hours of postoperative analgesia.
Depending on the indication, intrathecal morphine
is conventionally administered to adults in 0.15 to
0.3 mg doses. In contrast, intrathecal fentanyl (10
to 20 pg) and intrathecal fentanyl (2.5 to 5 pg) are
often administered to induce adequate analgesia
intraoperatively [8]. Fentanyl and sufentanil have
a faster onset of action (5 to 20 minutes) than
morphine due to their hydrophobic nature [3].
Several studies have examined the effect of different
doses of intrathecal fentanyl with bupivacaine,
finding that none of the patients who received
more than 6.25 pg of fentanyl needed narcotics
intraoperatively. They conclude that an intrathecal
dose of fentanyl between 6.25 and 50 pg provides
adequate postoperative analgesia without affecting

the sensory block onset and the motor block
duration of the bupivacaine [9-11].

Sensory Block

There is no statistically significant difference
between the low-dose and conventional-dose
groups regarding the highest level of sensory block
and the time to reach the highest level of sensory
block in the operated organ (Table 1) [12]. The
mean value of the highest level of sensory block in
both groups varies from T1 to T12, depending on the
dose of bupivacaine and its concentration.

Nonetheless, most studies report the block level
as T10, with an insignificant difference between the
two groups [12-18]. In the study of Turhan et al,
the time required for sensory block L2 regression
is, on average, 149.85 minutes in the conventional-
dose group and 105.62 minutes in the low-dose
group, which is substantially shorter in the low-
dose group (Table 1) [16]. The study by Unal et al.
revealed that the time required for two-segment
regression (SRT2) was lower in the low-dose than
in the conventional-dose group (Table 1) [17]. The
duration of the sensory block period at a dose of 5
mg bupivacaine is shown to be 252 minutes [19].

Motor Block

The Bromage Scale is typically built on to assess
the motor block (score 3 for complete motor block, 1
and 2 forincomplete blocks,and 0 for no motor block)
[20, 23]. Most participants scored 3 or higher in both
groups. However, the number of individuals in the
conventional-dose group was significantly higher
[16, 17, 21]. The time required to reach a complete
block is similar in both groups; nevertheless, the
time required to eliminate the motor block is less in
the low-dose group [12, 17, 22, 23].0ther research
findings, however, indicate that the time to reach
the complete block in the conventional-dose group
is faster than in the low-dose group, although the
recovery time of motor block is still faster in the low-
dose group [16, 24].

Postoperative outcome

Both groups are similar in terms of postoperative
analgesia time [22]. There was no significant
difference between the two groups regarding the
time of first need for tranquilizer and the ability
to walk [17]. Intrathecal injection of narcotics
delays the time of first need for tranquilizer in the
postoperative stage. While fentanyl at 0.25 ug/
kg provides short-term postoperative analgesia,
postoperative analgesia was longer at 0.5 ug/kg and
0.75 pg/kg doses [11]. In the study of Akcaboy et al,,
the block period was 110.8 minutes in the low-dose
group and 158.5 minutes in the conventional-dose
group (Table 1) [12].
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Table 1: Description of the included studies. IB, isobaric bupivacaine; HB, hyperbaric bupivacaine; F, fentanyl; Morph, morphine; HD,

high dose; MD, moderate dose; LD, low dose
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Hypotension and Bradycardia

Hypotension is a common complication of spinal
anesthesia. This reduction can be minimized by
reducing the anesthetic dose. Some studies consider
hypotension as systolic blood pressure (SBP)
decreased by 20 to 30 percent or reaching below
90 to 95 mmHg. Others define hypotension as when
SBP drops to 20 percent to 30 percent relative to the
base value. Hypotension was reported in all studies.
The risk of hypotension in the low-dose bupivacaine
group is 29% lower than in the conventional-dose
group [6]. Biboulet et al. showed that the risk of
hypotension in elderly patients using a 5 mg dose of
intrathecal bupivacaine was 40% [25].

Some studies have reported no hypotension or a
very low percentage of hypotension in the low-dose
group [12, 21, 23]. This may be due to different doses
of bupivacaine and fentanyl. In any case, hypotension
in the low-dose group is significantly lower than
in the conventional-dose group. Moreover, more
hemodynamic stability is observed in the low-dose
group [17, 24, 26].

It has been shown that epinephrine infusion
can restore arterial SBP during spinal anesthesia
and increase cardiac output. Yet, it does not affect
diastolic pressure and, therefore, does not increase
mean arterial pressure [27]. Additionally, no
significant difference has been reported regarding

bradycardia between the two groups [12, 21, 24].

Hypotension and Ejection Fraction

Spinal anesthesia is often considered a safe
method for patients with heart disease, especially
congestive heart failure, due to a minimal reduction
in myocardial contraction and a slight reduction in
cardiac output [28]. Ejection fraction and heart rate
are two factors that affect cardiac output.

The ejection fraction depends on myocardial
contraction and end-diastolic filling. Spinal
anesthesia with sympathetic block leads to
accumulated peripheral blood and reduced volumes
of the diastolic end. Patients with low ejection
fraction rely on preload, while spinal anesthesia
further reduces stroke volume and cardiac output.
Due to the increased activity of the sympathetic
nervous system in patients with congestive heart
failure, spinal anesthesia in these cases can reduce
systemic vascular resistance (SVR) and blood
pressure more than in patients with normal left
ventricular function [29-31].

A spinal block might reduce the left ventricular
end-diastolic volume by up to 19%. This change is
the primary contributor to declined cardiac output,
especially in patients with low ejection fractions.
Low-dose spinal anesthesia in patients with low
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cardiac index decreases the mean arterial pressure
more than spinal anesthesia with the conventional
dose. It is because low-dose local anesthetic blocks
the sympathetic system less than the conventional
dose [32]. It was also observed that the reduction
of systolic, diastolic, and mean arterial pressure in
patients with low ejection fraction (EF <40) was less
than in patients with EF> 40%. Hence, it is safer and
more successful to use lower doses of bupivacaine in
these patients [21].

Nausea and Vomiting

Numerous factors can cause nausea and vomiting
after spinal anesthesia, including the arrival of
drugs to the brain’s nausea center, decreased blood
pressure, or increased gastrointestinal motility due
to sympathetic block and parasympathetic increase.
Nausea and vomiting are common complications
of spina bifida. However, only a small percentage of
patients require treatment for nausea and vomiting
[33]. Some studies have found no side effects of
nausea and vomiting at low doses [12, 23].

As a result, there is no significant difference
between spinal anesthesia at low doses and
conventional doses in terms of nausea and vomiting.
Nevertheless, nausea and vomiting can be reduced
to an acceptable level by using a lower dose of
narcotics [6, 19, 33].

Pruritus

One of the most common side effects of narcotics in
cases of spinal injection is pruritus. Pruritus was the
most common side effect after intrathecal injection
in low-dose spinal anesthesia due to narcotic use
as an adjuvant [33]. The chance of pruritus in the
low-dose group was 15 times higher than in the
conventional-dose group [24].

In Unal et al’s study, where an intrathecal dose of
25 micrograms of fentanyl was employed, nearly
half of the patients developed pruritus. Yet, only a
very small percentage of patients needed pruritus
treatment [17]. In another study with a dose of 10
micrograms of fentanyl, no pruritus was reported
[23]. Moreover, it is demonstrated that no pruritus
occurs if narcotics are not used [16].

Post-Dural Puncture Headache (PDPH)

A common complication of neuraxial anesthesia
is PDPH. The cause can be CSF fluid loss. PDPH
incidence rates may range from 0.2% to 24% [34].
No difference has been reported in PDPH incidence
between the two groups across studies. Notably,
none of the patients experienced PDPH in some
studies [17, 33].

Urinary Retention
One of the side effects of using hydrophilic drugs

is urinary retention, while lipophilic drugs are less
likely to cause this complication [35-37]. The chance
of urinary retention in spinal anesthesia is about
17% [38]. Low-dose first-time urination occurs
earlier than cases with conventional doses [38]. In
low-dose spinal anesthesia, the initial urine happens
sooner than in conventional-dose anaesthetia [13,
16]. In the reviewed studies, urination occurred
approximately within three hours in groups
receiving 3 to 5 mg bupivacaine plus 25 mg fentanyl,
and catheterization was not required [17,19].

Therefore, the use of low doses of local anesthetics
diminishes the incidence of postoperative urinary
retention and thus lowers the need for invasive
catheterization of the bladder. This reduces the
complications and problems of invasive bladder
catheterization, including damage to the urethra,
prostatitis, and patient discomfort.

Conclusion

This study indicated that the use of low doses of
bupivacaine to induce adequate sensory and motor
blocks is not significantly different from the use of
conventional doses.

Nevertheless, low doses cause faster recovery of
the block and reduce the patient’s stay in the PACU.
It also provides good analgesia for the patient.
Using lower doses can significantly minimize the
incidence of spinal anesthesia complications such
as hemodynamic instability, nausea, vomiting,
headache, and urine retention, which are prevalent
with conventional doses. The complication of
pruritus, which is mostly induced by narcotics, can
also be reduced by decreasing narcotic dosages.
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