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Case Report

Clinical commentary

A 30-year-old primigravida, 162 cm in height and weighing 84 kg, 
was posted for emergency cesarean section at 39 weeks of gesta-
tion. Indication for caesarean section was fetal distress combined 
with nonprogress of labor. Routine preoperative clinical assess-
ment was unremarkable, with hematological and biochemical in-
vestigations yielding results within normal limits. There was no 
history of any cardiac disease or any other co-morbidities.

The patient was taken to the Operation Theater table and electro-
cardiography, noninvasive blood pressure and pulse oximetry moni-
toring were started. The baseline heart rate was 92 bpm and blood 
pressure was 110/76 mmHg with oxygen saturation of 100%. Wide-
bore (18G) intravenous access was secured and the patient was 
preloaded with 500 mL of intravenous Ringer’s lactate. Subarach-
noid block was then administered under all aseptic precautions, with 
patient in the sitting position, in the L3-L4 intervertebral space using 
25G Quincke’s spinal needle. When free and clear flow of cerebro-
spinal fluid was obtained, bupivacaine hydrochloride (hyperbaric) 

0.5% at 11 mg with fentanyl citrate at 10 mcg (opioid) was injected 
into the subarachnoid space. Immediately after administering the 
spinal anesthesia, the patient was then turned to a supine position, 
with a wedge under the right hip. The blood pressure was recorded 
to be 100/72 mmHg with a heart rate of 90 bpm.

After about 5 m postspinal anesthesia, blood pressure dropped 
to 74/50 mmHg, with heart rate of 84 bpm. Mephentermine hydro-
chloride (6 mg) was administered intravenously and intravenous 
fluids were rushed to counter this hypotensive episode. The level 
of analgesia was assessed to be T6. Shortly thereafter, the patient’s 
heart rate dropped to 40 bpm, with blood pressure of 76/54 mmHg. 
Immediately, 0.6 mg of atropine was injected intravenously, with 
continued rushing-in of Ringer’s lactate. The heart rate stabilized 
at 44 bpm, with a blood pressure of 76/52 mmHg. The level of 
analgesia was again assessed and was found to be T4.

After 2 m, there was sudden rise in heart rate to 94 bpm and the 
blood pressure stabilized at 92/60 mmHg. This was accompanied by 
arrhythmias, with missed beats recorded on the electrocardiography 
monitor (Fig. 1). Since, by now the patient was hemodynamically 
stable [BP = 114/80 mm Hg, P = 74/min], no further interventions 
were undertaken, apart from vigilant monitoring, administration of 
intravenous fluids and gearing up of preparedness for any cardiovas-
cular crisis. The surgery lasted for 1 h, and one live, healthy male 
baby was delivered. Thereafter, the patient remained hemodynami-
cally stable throughout the surgery, with heart rate varying from 86 
bpm to 94 bpm and mean arterial pressure remaining >70 mmHg at 
all times. After the surgery, the patient was transferred to the post-
anesthesia care unit and subsequently to a high-dependency unit for 
overnight observation.

Post-surgery cardiology work-up was carried out and yielded no 
remarkable findings. Electrocardiography (with long lead II) showed 
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Regional anesthesia is the preferred modality for obstetric patients undergoing cesarean section due to the risks as-
sociated with general anesthesia in pregnant women. Single-shot spinal anesthesia is usually administered, which 
may be associated with post-block maternal hypotension, despite adequate intravenous fluid therapy. This is delete-
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of mephentermine to counter hypotension after spinal anesthesia for cesarean section. The rhythm disturbance had 
a spontaneous resolution, with the patient maintaining hemodynamic stability during and after the episode.
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normal sinus rhythm, with a rate of 82 bpm. Echocardiograph showed 
normal-sized cardiac chambers with no regional wall motion abnor-
mality, global ejection fraction of 60%, and no diastolic or systolic 
dysfunction. Valves were structurally normal and no other intracar-
diac defect, intracardiac mass or pericardial effusion was seen. The 
24-h Holter monitoring was normal. Regular follow-up was advised 
with the obstetrician and the cardiologist at the time of discharge.

There have been several case reports on hypotension and 
bradycardia following spinal anesthesia in the obstetric popula-
tion.1 Bupivacaine (cardiac toxicity) is implicated in this regard 
especially. Ropivacaine offers better hemodynamic stability than 
bupivacaine but plain ropivacaine has also been associated with 
an increased failure rate,2,3 and that is why bupivacaine continues 
to be the preferred agent. The occurrence of arrhythmias with me-
phentermine, especially with missed beats is uncommon.

The patient presented herein had hypotension and bradycardia 
preceding the rhythm disturbance. Vagal stimulation during uterine 
manipulation could be a possible cause.4 The more likely cause of 
rhythm disturbance in this patient could be the use of intravenous 
mephentermine sulfate.5 It is a synthetic catecholamine, vasocon-
strictor inotropic agent (mixed alpha and beta receptor agonist 
activity with both direct and indirect effects). It is a sympathomi-
metic, capable of stimulating alpha and beta-adrenergic receptors 
(direct action). It also acts indirectly by releasing norepinephrine 
from neuronal storage sites.

Mephentermine is known to cause central nervous system ex-
citation, increased uterine contractions, rapid tachyphylaxis and 
potentiate the risk of arrhythmias.6 Other safer vasopressors of use 
in obstetric anesthesia include ephedrine (causing both direct al-
pha- and beta-agonistic action and more prominent indirect action 
due to release of norepinephrine from sympathetic neurons) and 
phenylephrine hydrochloride (selective alpha-1 receptor agonistic 
action and beta-agonist action only at high doses).

Though ephedrine has been purported to be safer for use in 
pregnant woman,7 current guidelines support the use of phenyle-
phrine,8 especially prophylactic infusion to prevent hypotension 
after spinal anesthesia during cesarean section. Nonetheless, me-
phentermine continues to be used in the developing world due to 

multiple reasons. First is its low cost.9 Second, is its comparability 
in efficacy to both phenylephrine and ephedrine.10 And, third, is 
that unlike phenylephrine it does not require serial dilutions.

Adequate fluid therapy, prevention of supine-hypotension syn-
drome and avoiding cephalad spread of spinal block can minimize 
the chances of maternal hypotension and, hence, aid in maintain-
ing the uteroplacental perfusion. In addition, the use of mephenter-
mine should be minimized, if possible, to reduce the risk of rhythm 
disturbances and other adverse events. There are dynamic trends 
in recent times for fluid management and vasopressor therapy in 
the prevention and treatment of hypotension following neuraxial 
blockade during cesarean section.11

The electrocardiography changes in our patient had a spontaneous 
resolution (without any treatment) and the patient remained hemo-
dynamically stable. Rhythm disturbances following obstetric spinal 
anesthesia have multifactorial causative factors and prevention of se-
vere hypotension should be our paramount goal. Future randomized 
controlled trials are required to standardize protocols for preventive 
and treatment strategies regarding maternal hypotension and rhythm 
disturbances. Obstetric anesthesiologists must take extra care in the 
operation theatre for preparedness to detect such situations early, han-
dle them safely and strive to improve fetal-maternal outcome.

Future prospects

The choice of vasopressor for perioperative obstetric hypotension 
is still debatable. Current studies favor the use of phenylephrine, 
especially in elective cesarean sections, due to better fetal acid-
base status. However, this cannot be extrapolated to emergency ob-
stetric surgeries, which may be compounded with preexisting fetal 
acidosis and maternal cardiorespiratory compromise. Moreover, 
our case scenario pertains to cardiac rhythm disturbances, most 
likely following mephentermine administration for correction of 
maternal hypotension. Future research must be directed in this path 
of developing an ideal vasopressor agent for obstetric anesthesia, 
especially in emergency circumstances. Standard and uniform 
guidelines must be developed for prevention and treatment of such 
cardiac events, for a successful fetal-maternal outcome.
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