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Abstract

Background: Spinal anesthesia induced hypotension is common and dangerous especially in the elderly,
as they have diminished physiological reserve and compromised blood supply to the vital organs. Aim: To
compare the heart rate, systolic and diastolic blood pressure after spinal anesthesia with prophylactic use
of atropine and ephedrine. Materials and Methods: This was a prospective study in which sixty ASA T and
II patients undergoing urological surgeries were assigned to receive L.V. atropine 0.6 mg or I.V. ephedrine
12 mg one minute after spinal anesthesia induction. Heart Rate (HR), systolic and diastolic blood pressure,
requirement of mephentermine and phenylephrine and side effects were studied. Hemodynamic parameters
were compared with baseline values among the groups. Results: The patients with demographic data, baseline
hemodynamic parameters and duration of surgery were comparable in both groups. Compared to baseline,
trend of mean HR, systolic and diastolic BP were significantly less in Group E (ephedrine) than Group A
(atropine). Conclusion: Administration of intravenous atropine 0.6 mg one min after induction of spinal
anesthesia in elderly patients is safe and effective in the prevention of spinal anesthesia induced hypotension
and bradycardia. Also, the requirement of vasopressors decreases without clinically significant side effects.
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Introduction hypotension in elderly patients due to persistence
of hypotension. This may be due to the blockade

Spinal hypotension is common in women who of cardioaccelerator sympathetic fibers at T1 to T4.

receive Spinal Anesthesia (SA), with an incidence
of up to 25-75%.! Spinal hypotension can
occur precipitously and, if severe, can result in
death related to regional anesthesia.>® Systemic
vasodilation induced by sympathetic blockade
after spinal anesthesia, results in venous pooling of
blood and reduction in systemic vascular resistance.
This is regarded as the predominant mechanism for
hypotension. There is reflex tachycardia following

It is also called atrial reflex, due to the distension of
large systemic veins or the right atrium.

To prevent spinal hypotension, a number
of approaches have been investigated, notably
fluid loading, vasopressors, or both.* Despite
early enthusiasm, the efficacy of fluid loading for
preventing spinal hypotension has been called
into question. In contrast, the use of vasopressors
has gained increasing prominence as the primary
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technique for the prevention and treatment of
spinal hypotension.>® The primary aim of the
present study was to compare between the
prophylactic use of atropine and ephedrine for the
effect on mean heart rate and arterial pressure after
spinal anesthesia.

Materials and Methods

This was a prospective study conducted over a
period of fourteen months in the department of
Anesthesia. A total of 60 elderly patients (age more
than 60 years) posted for urological surgeries like
transurethral resection for prostatic enlargement
(BPH) or carcinoma of urinary bladder under spinal
anesthesia were included in te study. The study was
approved by the Ethics Committee and informed
consent was obtained from all the patients.

Inclusion Criteria

Elderly patient (age more than 60 years) scheduled
for urological surgery under spinal anesthesia, with
an American Society of Anesthesiologist Physical
Status (ASA PS) I and 1L

Exclusion Criteria

The patients with known contraindications for SA
includingpatientrefusal, sepsisatthesite of injection,
indeterminate neurologic disease, coagulopathy,
increased intracranial pressure, history of allergy
to anesthetics, discopathy, arrhythmias such as
atrial fibrillation, supraventricular tachycardia
were excluded. Patients with present or past
history of heart block greater than 1 degree, left
bundle branch block, hypertension (systolic blood
pressure more than 140 mm Hg or diastolic blood
pressure more than 90 mm Hg), unstable angina or
cardiomyopathy, taking p-adrenergic blockers or
any drugs that may alter normal response to study
drugs were excluded.

The SA technique

At first, the patients were visited by anesthetic
residents on the evening before surgery. After
clinical examination, the patients received
explanation about the study procedure. After pre-
anesthetic evaluation, the subjects were randomly
allocated to one of the 2 Groups as atropine 0.6 mg
(Group A) and ephedrine 12 mg (Group E). Each
Group had 30 individuals. All drugs were made
in a volume of 2.5 ml in a similar looking syringe
and the patient received the drugs one minute

after the induction of spinal anesthesia as per the
Group allocation.

Under strict aseptic pre-caution, SA was
performed in sitting position by injection of a local
anesthetic (2 ml bupivacaine 0.5% with or without
opioid) into the subarachnoid space (L3 - L4, L4 - L5
or L5 - S1) through a fine Quincke type spinal needle,
with lateral bevel direction and at a rate of 0.2 ml per
second. Immediately after the intrathecal injection,
the patient was kept in supine left lateral tilt position,
and 5 L/ min supplemental oxygen was administered
through a face mask. Sensory block height was
measured by loss of cold sensation to alcohol swabs
10 min after induction of SA. After ensuring the
appropriate level of blockade (T4-T6), surgery was
started. Systolic Blood Bressure (SBP), Diastolic Blood
Pressure (DBP) and Heart Rate (HR) were monitored
and recorded sequentially. Episodes of hypotension
were attributed to SA only in the first 30 minutes
period after SA induction so as to eliminate surgery-
related causes for hypotension. Due to the fact that
all the patients were not normotensive, considering
an absolute value for SBP as a cut-off point for
hypotension was not applicable to all patients. Three
degrees of hypotension were determined according
to reduction in initial SBP: Mild, moderate and
severe. Mild hypotension defined as a drop of 210%
and <20% in baseline SBP, moderate hypotension
defined as a drop of >20% and <30% in baseline SBP
and severe hypotension defined as a drop of >30%
in baseline SBP. A reduction of SBP to <10% of the
baseline SBP was defined as “no hypotension’. Any
drop >20% in baseline SBP was treated with a bolus
of 5 mg ephedrine.

After one minute of spinal anesthesia, one of the
study drugs (either atropine 0.6 mg or ephedrine
12.5 mg or placebo (normal saline) was injected
intravenously. MAP and HR were recorded at
0 (baseline), 1, 5, 10 20 ,30 40, 50 and 60 minutes
followingtheadministrationofstudy drugs. Amount
of vasopressor (mephentermine or phenylephrine)
required, sensory level achieved at 15 min of spinal
anesthesia, presence of intra-operative angina and
intra/post-operative confusion and other side
effects were recorded till 6 hours post-operative.
For the analysis of the data, Statistical Package
for the Social Sciences (SPSS) 17 was used. For
statistical analysis, p values < 0.05 were considered
as statistically significant.

Results

All sixty patients enrolled completed the study.
Demographic data (Age, Weight, ASA PS and
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Diagnosis) in both the groups were comparable. There
were no differences regarding demographics, type of
surgeries and duration of surgery in both the groups.
The types of surgeries were transurethral resection
of prostate under spinal anesthesia for prostatic
enlargement (BPH) or TURBT (Transurethral
resection for bladder tumor), shows in Table 1.

Table 1: Demographic distribution in study

Group A Group E
Variables (n =30) (n=30) p value
Mean*SD Mean + SD
Age (in yrs) 68.45+8.21 69.78+822 0.81
Weight (in kgs) 60.32+5.67 59.89 +£6.12 0.76
Baseline HR 7331+£8.89 72.87+7.56 0.67

Baseline Mean arterial 93.45+10.23 93.55 +10.21 0.12

blood pressure

Duration of Surgery 69.77 £9.67  73.88 +6.66 0.44

There is no significant difference between the
groups for demographic data, displays as in (Fig. 1).

As compared to the baseline, mean heart rate
significantly decreased in Group A at 5, 10, 15, 20,
30, 40, 50 and 60 minutes, (p = 0.01), displays in Fig. 2.
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Systolic blood pressure significantly decreased
in Group A when compared to Group E at all the
periods of time in minutes, displays as in Fig. 3.

Diastolic blood pressure significantly decreased
in Group A when compared to Group E at 5,10,15,
20 minutes, shows in Table 2.

Table 2: Intra-operative events in study

Events Group A Group E

Mephentermine used 1(3.3%) 16 (53%)

Bradycardia 0 10 (33%)

Tachycardia 0 0

Other adverse effects 0 0
Intra-operatively, 53% patients developed

hypotension and 33% developed bradycardia
in Group E, which was statistically significant
when compared to Group A. None of the patients
in any group developed side effects like intra-
operative angina and/ or giddiness till 6 hours post-
operatively. No other side effects were detected in
either Group.
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Fig. 1: Comparison of heart rate in both groups
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Fig. 2: Comparison of systolic blood pressure in both groups
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Fig. 3: Comparison of Diastolic blood pressure in both groups

Discussion

The types of surgeries done in the study were
transurethral resection of prostate under spinal
anesthesia either for prosthetic enlargement or
for carcinoma of urinary bladder. Urosurgery
interventions need peri-operative anesthetic
management and are more complicated in
elderly population.

Regional anesthesia as spinal anesthesia
provides good operating conditions with reduced
blood loss, lower incidence of deep vein thrombosis
and pulmonary embolism, better post-operative
analgesia and above all the maintenance of mental
functions.” Reduced physiological reserve and
chronic diseases pre-dispose the elderly to long-
term complications after hypotension particularly
to coronary artery disease and cognitive
behavioural dysfunction.®

Currently various techniques are been using for
the prevention of hypotension and bradycardia
which include pre or co-loading of intravenous
fluids, vasopressors, and physical methods such as
Table tilt, leg binders, and compression devices.’
However, a Cochrane review concluded that
none of these techniques alone are effective and
suggested that the future research be directed
towards a combination of interventions.’ This study
attempted to prevent the spinal anesthesia induced
hypotension with combination of pre-loading with
normal saline 10 ml/kg and pre-treatment with
either I.V. atropine or ephedrine.

Atropine is an aromatic acid combined with
organic base. It competitively blocks acetylcholine
receptor by binding to it and prevents receptor
activation thus cellular effects of acetylcholine
are inhibited. In general, atropine lowers the
parasympathetic activity of all muscles and glands
regulated by the parasympathetic nervous system

and increases heart rate via abolishing the vagal
tone acting on M2 receptors at heart.

The present study, showed that the incidence of
bradycardia was significantly high at various time
frames displayed as in (Fig. 1) in placebo group and
required treatmentwith atropine (p=0.01) compared
to atropine groups. Compared to baseline, heart
rate was high in atropine group at 5 minutes, which
corresponds to the peak effect of the I.V. atropine.
The HR is increased significantly but only one
patient needed treatment for tachycardia. Similarly,
MAP was also lower in placebo group at most of
the time compared to atropine group. In present
study, 3.3% patients in atropine group required
mephentermine for the treatment of hypotension
and use of mephentermine was significant (p = 0.01)
when compared to ephedrine group. This indicates
that both incidence and severity of hypotension
are greater in Group E as compared to the atropine
group, as displayed in (Figs. 1-3). The findings are
similar to various other studies. After a crystalloid
infusion L.V. atropine given to patients undergoing
spinal anesthesia could increase HR very quickly
in a dose-dependent manner and decreases the
incidence of hypotension significant in a dose-
related manner.*

PUN Nze' observed that the incidence and
severity of hypotension were less in pregnant
women undergoing section under spinal anesthesia
with precautionary use of intravenous bolus of
atropine. Thus, intravenous atropine may be
a useful supplement to the existing methods
in preventing hypotension induced by spinal
anesthesia. Nevertheless, IM atropine when used,
as observed by Hirabayashi et al.’> did not show any
beneficial effect in hemodynamic stability during
SA because the absorption of IM atropine may be
incalculable, and the onset may have been too slow
in comparison to initiation of hypotension after SA.
Sternlo et al.”® studied about efficacy of IM ephedrine
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and initiation in elderly patients undergoing hip
arthroplasty under spinal anesthesia and concluded
that ephedrine dispensed in the paravertebral
muscles immediately after spinal anesthesia
was a simple and effective means of reducing
the occurrence of hypotensive experiencein the
elderly patients. Katie et al.'* conducted study on
200 women, ASA physical status I or II undergoing
lower abdominal surgery and reported that pre-
medication with oral ephedrine (30 minutes before
spinal anesthesia) was an adequate and capable
way of reducing the incidence of hypotension
compared to control group (p < 0.01). Kohki et al.”®
studied precautionary use of IM phenylephrine on
hyperbaric tetracaine spinal anesthesia-induced
hypotension in 90 elderly patients (age > 65 years)
undergoing surgery for hip fractures. They found
that the incidence of hypotension was significantly
lower in the patients who received phenylephrine
1.5 mg or 3 mg than in the controls, both in the
normotensive and hypertensive groups (p = 0.01).
In a quantitative, systematic review of seven
randomized controlled trials analysed by Lee
et al.' comparing phenylephrine with ephedrine
for the counteracting maternal hypotension during
cesarean delivery with spinal anesthesia there
was no significant difference between ephedrine
and phenylephrine.

Conclusion

The use of prophylactic LV. atropine after
one minute of induction of spinal anesthesia reduces
the incidence and severity of the spinal anesthesia
induced hypotension and bradycardia in elderly
patients without clinically significant side effects.
The study also concluded that atropine has better
profilethanephedrinein maintaininghemodynamic
stability in elderly patients.

References

1. Klohr S, Roth R, Hofmann T, et al. Definitions of
hypotension after spinal anesthesia for cesarean
section: Literature search and application to
parturients, Acta Anesthesiol Scand. 2010;54:909-21.

2. Cyna AM, Andrew M, Emmett RS, et al
Techniques for preventing hypotension during
spinal anesthesia for cesarean section, Cochrane
Database Syst Rev. 2006 Oct 18;(4):CD002251.

3. Loubert. Fluid and vasopressor management
for Cesarean delivery under spinal anesthesia:
Continuing professional development. Can ]
Anesth. 2012;59:604-619.

10.

11.

12.

13.

14.

15.

16.

Ngan Kee WD. Phenylephrine infusions for
maintaining blood pressure during spinal
anesthesia for cesarean delivery: Finding the shoe
that fits. Anesth Analg. 2014;118:496-98.

Veeser M, Hofmann T, Roth R, Klohr S, et al.
Vasopressors for the management of hypotension
after spinal anesthesia for elective cesarean
section. Systematic review and cumulative meta-
analysis, Acta Anesthesiol Scand. 2012;56:810-16.

Lee AJ], Smiley RM. Phenylephrine infusions
during Cesarean section under spinal anesthesia.
Int Anesthesiol Clin. 2014:52:29-47.

Rosenfeld BA, Beattie C, Christopherson R,
etal. The Peri-operative Ischemia Randomized
Anesthesia Trial Study Group: The effects of
different anesthetic regimens on fibrinolysis
and the development of post-operative arterial
thrombosis. Anesthesiology. 1993;79:435-443.

Moller J, Svennild I, Johannessen N, et al. Peri-
operative monitoring with pulse oximetry and
late post-operative cognitive dysfunction. Br ]
Anesth. 1993;71:340-347.

Emmett RS, Cyna AM, Simmons SW. Techniques
for preventing hypotension during spinal
anesthesia for cesarean section. The Cochrane
Database of Systematic Reviews 3:2002;CD002251.

Hwee HL, Wing YC, Guek ST, et al. The uuse
of intravenous atropine after a saline snfusion
in the srevention of spinal anesthesia-induced
hypotension in elderly patients. Anesth Analg.
2000;91:1203-1206.

PUN Nze. Effect of pre-medication with atropine
on the blood pressure of parturient undergoing
cesarian section under spinal anesthesia. Orient
Journal of Medicine. 2003;15:1-4.

Hirabayashi Y, Saitoh K, Fukuda H, et al. Atropine
has little significance as a pre-medication for
spinal anesthesia. Masuil. 994;43:306-310.

Sternlo JE, Rettrup A, Sandin R. Prophylacitc IM
ephedrine in bupivacaine spinal anesthesia. Br |
Anesth. 1995:744:517-520.

Kafle SK, Malla SM, Lekhak BD. Prophylactic oral
ephedrine reduces the incidence of hypotension
after subarachnoid block. Can ] Anesth.
1994;41:1091-1093.

Kohki N, Michiaki Y, Keiichi O, et al. Prophylactic
IM  small-dose phenylephrine blunts spinal
anesthesia-induced hypotensive response during
surgical repair of hip fracture in the elderly.
Anesth Analg. 2002;95:751-756.

Lee A, Ngan Kee WD, Gin T. A quantitative,
systematic review of randomized controlled
trials of ephedrine versus phenylephrine for
the management of hypotension during spinal
anesthesia for cesarean delivery. Anesth Analg.
2002;94:920-926.

IJAA / Volume 6 Number 6 (Part - I) / Nov - Dec 2019



