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1. Introduction

Hypotension is a common compli-

ABSTRACT

The management of hypotension in specific clinical contexts fre-
quently involves the administration of ephedrine; a vasopressor with
demonstrated efficacy across multiple scenarios: spinal anaesthesia
for uro-pelvic surgery, caesarean section, renal transplantation, and
select cases of autonomic dysfunction. Recent evidence suggests that
ephedrine use may delay the onset of hypotension. This prospective
study has evaluated the incidence and management of hypotension
in 80 adult patients (aged 17-45 years) undergoing urological pelvic
surgery under spinal anaesthesia. Participants were recruited from
the Hilla Teaching Hospital and the Al-Imam Al-Sadeq Teaching Hos-
pital (Iraq) between June 2023 and December 2024, and were ran-
domly assigned to receive either intravenous fluids alone or in com-
bination with ephedrine. Systemic blood pressure was monitored at
four time points: preoperatively, following intervention, after anaes-
thesia induction, and postoperatively. Compared to fluid administra-
tion alone, the ephedrine-treated group exhibited significant changes
in both systolic and diastolic blood pressure values (p<0.05). These
findings suggest that ephedrine enhances haemodynamic stability
during spinal anaesthesia and may play a clinically significant role in
the intraoperative management of hypotension.
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cation associated with spinal an-

aesthesia, particularly in urological

pelvic (uro-pelvic) procedures’.
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inadequately managed, hypotension can result in
significant morbidity? Its incidence during spinal an-
aesthesia may range from 30% to 70%, depending on
several variables, including patient positioning, age!,
and the administration of fluids or vasopressors*.
Physiologically, hypotension during spinal anaes-
thesia is largely attributed to sympathetic blockade,
which induces vasodilation and reduces venous re-
turn, ultimately leading to decreased cardiac output®.
Additionally, the Bezold-]Jarisch reflex (mediated by
serotonin receptors) has been implicated as a con-
tributing mechanism®. Given the potential risks asso-
ciated with intraoperative hypotension, active man-
agement is essential. While intravenous fluid (IVF)
therapy has traditionally served as the first-line treat-
ment, increasing attention has been directed toward
the adjunctive use of vasopressors such as ephedrine
for a more effective control of blood pressure®.

This prospective study aimed at comparing the effi-
cacy of IVF alone versus IVF combined with ephedrine
in the management of hypotension during spinal an-
aesthesia in elective uro-pelvic procedures. The study
has investigated the incidence of hypotension and eval-
uates blood pressure (BP) responses across two thera-
peutic modalities, with the goal of informing optimized
anaesthetic care and improving patient outcomes.

2. Methodology

A total of 80 adult patients (aged 17-45 years) sched-
uled for elective uro-pelvic surgeries under spinal
anaesthesia were prospectively enrolled. Participants
were recruited from the Hilla Teaching Hospital and
the Al-Imam Al-Sadeq Teaching Hospital (Iraq) be-
tween June 2023 and December 2024. Subjects were
randomly allocated to two groups: group 1 (N=38)
received IVF alone, while group 2 (N=42) received
IVF combined with 6 mg of injectable ephedrine. In-
clusion criteria comprised adults aged 17 to 45 years
who provided informed consent. Exclusion criteria
included contraindications to spinal anaesthesia or
ephedrine, as well as the presence of chronic or ad-
vanced cardiovascular disease.

Spinal anaesthesia was administered using a
25-gauge Whitacre needle introduced into the suba-
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rachnoid space at either the L3/L4 or the L4/L5 in-
terspace. Procedures were performed with patients
in either the lateral or sitting position, adhering to
institutional protocols for local anaesthetic admin-
istration. Following anaesthesia induction, patients
were monitored for BP, heart rate, and oxygen satu-
ration. Treatment was initiated immediately after the
spinal anaesthesia onset. BP readings were recorded
at four key intervals: preoperative baseline, post-an-
aesthesia, post-treatment, and upon surgery comple-
tion. Demographic variables (age, gender, weight, and
height) were collected. Hypotension was defined as
a 220% reduction in systolic BP from baseline or an
absolute systolic BP being <90 mmHg. Incidence rates
and supplementary interventions were documented.

Statistical analysis included descriptive statistics for
demographic data. The Shapiro-Wilk test was used in
order to assess the normality of the obtained BP data.
Between-group comparisons were performed by us-
ing independent samples t-tests for normally distrib-
uted data and Mann-Whitney U tests otherwise. Cat-
egorical variables were analysed via the chi-square
test. Statistical significance was defined as p<0.05.

Ethical approval was obtained from the Hammurabi
College of Medicine’s Institutional Ethics Committee
(reference: HCM-CR-1-20-2024). Written informed
consent was secured from all participants in accord-
ance with established ethical guidelines.

3. Results and Discussion

Table 1 summarizes the descriptive statistics for sys-
tolic BP (SBP), diastolic BP (DBP), and age distribu-
tion across both treatment groups. No statistically
significant differences were observed between the
groups at baseline (preoperative SBP and DBP), fol-
lowing anaesthesia, or immediately post-treatment.
However, significant differences (p<0.05) were noted
in SBP and DBP after ephedrine administration and at
the end of surgery, thereby indicating that ephedrine
may confer a haemodynamic advantage during criti-
cal procedural phases.

Haemodynamic stability is vital during spinal
anaesthesia for uro-pelvic procedures. This study
demonstrates that ephedrine, when used adjunc-
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Table 1
Variable Category Fluids (N=38) Fluids + Ephedrine (N=42) | p-value
Age distribution <20 years 2 1 0.07

21-30 years 9 3

31-40 years 10 9

41-45 years 17 29
Preoperative blood systolic blood pressure 133.3+16.4 134.5+13.6 0.79
pressure diastolic blood pressure 88.9 + 11.7 86.6 + 8.2 0.46
Blood pressure after spinal |systolic blood pressure 83.7+9.8 85.0+10.9 0.71
anaesthesia diastolic blood pressure 44.5+9.4 453 +7.4 0.77
Blood pressure after systolic blood pressure 128.7 £ 20.0 122.5+18.9 0.01
treatment diastolic blood pressure 84.0 + 14.1 82.0+9.9 0.02
Blood pressure at the end | systolic blood pressure 119.6 £ 19.0 111.3+£17.9 0.04
of the surgery diastolic blood pressure 775+ 14.6 752 +11.2 0.04

tively with IVF, significantly improves BP parame-
ters compared to IVF alone. These findings corrob-
orate those of the literature indicating that ephed-
rine increases heart rate and peripheral vascular
resistance, thereby optimizing cardiovascular per-
formance during acute hypotensive episodes®’.

Despite its benefits, ephedrine may cause ad-
verse effects such as hypertension, tachycardia,
and cardiac arrhythmias, which can complicate
intraoperative monitoring. In select patients (par-
ticularly those with pre-existing cardiovascular
conditions), alternative agents such as noradren-
aline may be preferred for sustained hypotensive
management?®,

A systematic review of ephedrine’s safety profile
concluded that most adverse events are transient
and mild, although vigilant perioperative moni-
toring remains essential®. Clinicians must care-
fully weigh the haemodynamic benefits of ephed-
rine against its potential risks'®. The incidence
of hypotension also appears to vary with surgical
complexity. Procedures involving extensive pelvic
manipulation or longer durations, such as radical
prostatectomy, are associated with higher rates of
hypotension than more minor interventions like
cystoscopy>!®. This necessitates individualized
anaesthetic strategies tailored to both patient-spe-
cific and procedural variables.

The age distribution between groups was com-
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parable (p=0.07), thereby supporting the internal
validity of treatment comparisons. Although acute
hypotension may result in postoperative complica-
tions - including organ hypoperfusion and nausea
- there remains a paucity of data on its long-term
consequences’. Some studies suggest a correlation
between recurrent intraoperative hypotensive ep-
isodes and higher postoperative morbidity, but
definitive conclusions require further longitudinal
research®.

4. Conclusion

This study affirms the clinical relevance of targeted
therapeutic strategies for managing hypotension
during spinal anaesthesia in uro-pelvic surgery. The
combination of IVF with ephedrine demonstrates
promise as an effective modality for the enhance-
ment of haemodynamic stability. Larger-scale stud-
ies are warranted to validate these findings and to
establish optimal dosing regimens for ephedrine
and alternative vasopressors across various surgi-
cal contexts.

Acknowledgements
The authors extend their gratitude to all study par-

ticipants and acknowledge the contributions of vol-
unteers involved in this research.



PROCEEDINGS OF THE 2ND INTERNATIONAL BABYLON CONFERENCE
ON CLINICAL AND EXPERIMENTAL PHARMACOLOGICAL RESEARCH

Conflicts of interest

None exist.

ORCIDs

References

Bhat S.G.K,, Mukund M,, Bhat G., Hegde H., B S. Pre-
operative bedside ultrasound-guided inferior ven-
acava collapsibility index as a guide to predict hy-
potension following spinal anesthesia in patients
scheduled for elective surgery. Reg. Anesth. Pain
Med. 47, A276, 2022. DOI: 10.1136/rapm-2022-
ESRA.482

Fayadh N.A.H., Jaafar Khaleel Al-Anbari A., Al-Alo-
si B.M.H. Brachial artery injury in Al-Emamain
Al-Kadhymain Medical City, Baghdad, Iraq: a
single-center clinical experience. Interv. Akut.
Kardiol. 22(3), 109-113, 2023. DOI: 10.36290/
kar2022.033

Hofhuizen C., Lemson ]., Snoeck M., Scheffer G.].
Spinal anesthesia-induced hypotension is caused
by a decrease in stroke volume in elderly patients.
Local Reg. Anesth. 12, 19-26, 2019. DOI: 10.2147/
LRA.S193925

Kim H.,, Lee S., Koh W.U,, Cho ]., Park SW, Kim K.S.,
et al. Norepinephrine prevents hypotension in old-
er patients under spinal anesthesia with intrave-
nous propofol sedation: a randomized controlled
trial. Sci. Rep. 13(1), 21009, 2023. DOI: 10.1038/
s41598-023-48178-2

Tatikonda C.M., Rajappa G.C, Rath P, Abbas M,
Madhapura V.S., Gopal N.V. Effect of intravenous
ondansetron on spinal anesthesia-induced hypo-
tension and bradycardia: a randomized controlled

HOW TO CITE:

PHARMAKEFTIK]I, 37, 2S, 2025 | 282-285

0009-0000-3359-2223 (A. Ibraheem); 0000-0003-

4074-9799 (M.A. Alzubaidi);

0009-0000-2846-

3793 (M.I. Muhsen); 0000-0002-1520-7982 (A.A.H.

Almusawi);

0000-0001-6232-8501  (H.A.AM.

Al-Hindy)

10.

double-blinded study. Anesth. Essays Res. 13(2),
340-346,2019.DOI: 10.4103 /aerAER 22 19
Park H.S., Choi WJ. Use of vasopressors to manage
spinal anesthesia-induced hypotension during ce-
sarean delivery. Anesth. Pain Med. (Seoul) 19(2),
85-93,2024. DOI: 10.17085 /apm.24037

Uemura Y, Kinoshita M., Sakai Y,, Tanaka K. Hemo-
dynamic impact of ephedrine on hypotension dur-
ing general anesthesia: a prospective cohort study
on middle-aged and older patients. BMC Anesthe-
siol. 23(1), 283, 2023. DOI: 10.1186/s12871-023-
02244-4

Tchaou B.A, Massaoulé S.B., Marjolaine Oriane
D.B,, Yapo B. Management of arterial hypotension
induced by spinal anesthesia during cesarean sec-
tion at the Parakou University Hospital in Benin
in 2020: ephedrine versus noradrenaline. Open
J. Anesthesiol. 12, 351-367, 2022. DOI: 10.4236/
0janes.2022.1212031

Yoo H.J. Yoon H.Y, Yee ], Gwak H.S. Effects of
ephedrine-containing products on weight loss and
lipid profiles: a systematic review and meta-anal-
ysis of randomized controlled trials. Pharmaceu-
ticals (Basel) 14(11), 1198, 2021. DOI: 10.3390/
ph14111198

Mandal P, Singh A, Sharma K, Jain P, Manisha,
Chaudhary M, et al. Ephedrine and pseudoephed-
rine: a comprehensive review of their pharmacol-
ogy and clinical applications. . Chem. Health Risks
14(1), 1447-1455, 2024.

Ibraheem A., Alzubaidi M.A., Muhsen M.I.,, Almusawi A.A.H., Al-Hindy H.A.A.M. Incidence and manage-
ment of hypotension in spinal anaesthesia in urological pelvic surgery. Pharmakeftiki 37(2s), 282-285,

2025. https://doi.org/10.60988 /p.v37i2S.210

285


https://doi.org/10.1136/rapm-2022-ESRA.482
https://doi.org/10.1136/rapm-2022-ESRA.482
https://doi.org/10.36290/kar.2022.033
https://doi.org/10.36290/kar.2022.033
https://doi.org/10.2147/lra.s193925
https://doi.org/10.2147/lra.s193925
https://doi.org/10.1038/s41598-023-48178-2
https://doi.org/10.1038/s41598-023-48178-2
https://doi.org/10.4103/aer.aer_22_19
https://doi.org/10.17085/apm.24037
https://doi.org/10.1186/s12871-023-02244-4
https://doi.org/10.1186/s12871-023-02244-4
https://doi.org/10.4236/ojanes.2022.1212031
https://doi.org/10.4236/ojanes.2022.1212031
https://doi.org/10.3390/ph14111198
https://doi.org/10.3390/ph14111198
https://doi.org/10.60988/p.v37i2S.210

