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Abstract: A recent inferior ST-elevation myocardial infarction and percutaneous coronary 
intervention in an elderly female patient scheduled for bilateral lower extremity operations 
simultaneously represent significant risks for re-infarction and mortality. Our index patient 
required an above-knee amputation of the left leg to prevent infection/progressing gangrene 
as well as application of a back-slab for the conservative management of a fractured right 
femur. We employed spinal injection of ultra-low-dose 0.5% isobaric bupivacaine 4 mg with 
morphine 75 mcg plus fentanyl 10 mcg which provided adequate anesthesia for radical 
amputation, effective postoperative analgesia and good hemodynamic stability. 
Keywords: recent myocardial infarction, percutaneous coronary intervention, geriatric, 
bilateral lower extremity operations, ultra-low-dose, isobaric bupivacaine

Introduction
A recent inferior ST-elevation myocardial infarction (STEMI) and percutaneous 
coronary intervention (PCI) in an elderly female patient pose significant risks for 
morbidity and mortality, if exposed to surgery early.1 The American Heart 
Association/American College of Cardiology (AHA/ACC) recommended that elec-
tive surgeries be delayed and when an urgent/emergency surgery becomes neces-
sary, surgical intervention must proceed with appropriate monitoring and therapies 
tampered by clinical assessment using a multidisciplinary approach.2 In our index 
patient, we identified the following risk factors: age 74 years, history of hyperten-
sion and smoking, STEMI and drug-eluting (Biomatrix) stent insertion 14 days 
prior, co-existing right humeral and femur fractures, widespread atherosclerosis and 
thrombi with potential for arterial embolization, low-molecular weight heparin 
anticoagulant therapy and the need for bilateral lower limb operations simulta-
neously. There are few reports of peripheral nerve blocks (PNBs) and low-dose 
unilateral spinal anesthesia (SA) for above-knee amputation (AKA) in high-risk 
patients but an ultra-low-dose isobaric bupivacaine with intrathecal injections of 
morphine-fentanyl has not been reported.3–5 We hereby describe our anesthetic 
management of this case.
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Case Report
A 74-year-old female patient, 45 kg and 155 cm tall, 
American Society of Anesthesiologists’ (ASA) physical 
status IV, was referred to Katutura Intermediate Hospital, 
Windhoek, Namibia to the Vascular surgery and 
Orthopedic units. She reportedly fell off a ladder on 
13 August 2020 due to syncope while tending her garden 
and sustained fractures to her right proximal humerus and 
right distal femur. Her left leg was found to be discolored, 
just below the knee. The patient, who admitted to smoking 
cigarettes (over 40 pack-years), was a known hypertensive 
on treatment. The report of her electrocardiography (ECG) 
was: ventricular rate 78 beats/min, normal sinus rhythm, 
normal QRS axis, ST segment elevation in inferolateral 
leads (II, III, aVF, V5-V6), reciprocal changes in leads V1- 
V3 consistent with Infero-lateral STEMI (Figure 1). 
Figures 2 and 3 are images of computed tomography 
(CT) angiogram showing the right coronary artery lesion 
before and after PCI. She had a drug-eluting (Biomatrix) 
stent implanted following which the cardiologist placed 
her on subcutaneous low-molecular-weight heparin 
(Enoxaparin 40 mg 12 hourly) and aspirin75 mg. The 
plan was for her to receive orthopedic care of the fractures 
and amputation for the gangrenous left leg before starting 
long-term clopidogrel. She was scheduled for AKA of the 
left leg and right distal femur locking plate. Following 
a discussion between the anesthesiologists, vascular and 

orthopedic surgeons, the decision was taken to proceed 
with the left AKA and manage the fractured femur with 
a back-slab conservatively. In preparing her for surgery, 
she was instructed in the numerical rating scale [NRS] for 
pain assessment, where 0 represented no pain and 10, 
indicated worst pain imaginable. She was transfused with 
3 units of packed red cell to correct anemia (hemoglobin 
concentration was raised from 6.9 g/dL to 12.7 g/dL) and 1 
mega unit of platelet which raised the platelet count from 
38 x 109/L to 182 x 109/L. Written informed consent was 
obtained from the patient and relation for the publication 
of this case report including the associated images. 
Institutional review is not required for case reports; we 
have ensured anonymity in our report of this case.

In the operating room, monitoring consisted of non- 
invasive blood pressure (NIBP), ECG, heart rate and oxy-
gen saturation (SaO2). The baseline heart rate was 92 b/ 
min, BP 130/70 mmHg and SaO2 92% on room air. We 
administered intravenous (IV) dexamethasone 4 mg and 
metoclopramide 10 mg as prophylaxis for nausea and 
vomiting (our preferred choice, ondansetron was unavail-
able). In order to make lateral positioning tolerable due to 
the right humeral and right distal femur fractures, 50 mcg 
fentanyl was injected intravenously and lumbar puncture 
performed by the most experienced anesthesiologist avail-
able succeeded at the first attempt using 25G pencil-point 
Spinocan® (B Braun, Melsungen, Germany) needle. 

Figure 1 ECG showing inferolateral elevation myocardial infarction.
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A 0.5% isobaric bupivacaine 4 mg with preservative-free 
morphine 75 mcg plus fentanyl 10 mcg (total volume of 
the LA mixture was 1.35 mL) was injected intrathecally. 
The patient was then placed supine and sensory block was 
confirmed up to L1 dermatome with modified Bromage 
score of 2 (unable to flex knee but able to flex ankle). She 
was given a total of 600 mL Ringers’ lactate solution, IV 
paracetamol 1 g and supplemental oxygen via nasal prongs 
at 3 L/min was commenced which improved the SaO2 to 
99%. The patient remained hemodynamically stable 
throughout the left AKA and right femur back-slab appli-
cation that lasted 42 minutes, heart rate ranged between 70 
and 85 beats/min, systolic blood pressure 100–130 mmHg, 
diastolic blood pressure 50–75 mmHg. A cheerful theater 

environment was ensured with music, and the patient 
received water (up to a total of 30 mL) at intervals orally 
to moisten her tongue. Postoperatively, the patient was 
observed in the recovery room for about 30 minutes before 
being transferred to a monitored bed on the ward. 
Monitoring included NRS score for pain, respiratory 
depression parameters such as respiratory rate >10 
breaths/min and SaO2 >90%. Her first analgesic request 
was 6 hours after surgery and the NRS score ranged 
between 0/10 and 3/10 which was managed with oral 
codeine-paracetamol tablets. She was discharged from 
the orthopedic service on the 11th postoperative day in 
stable conditions.

Discussion
This case report illustrates that an ultra-low-dose bupiva-
caine-opioid combination is a viable option in high-risk 
patients undergoing AKA for providing effective surgical 
anesthesia and postoperative analgesia with minimal 
hemodynamic disruption. Peripheral nerve block (PNB) 
and low-dose unilateral spinal anesthesia has been shown 
to offer satisfactory anesthesia as well as good hemody-
namic stability, going by a few case reports and case series 
of patients who underwent AKA.3–7 Our test case was 
scheduled for bilateral lower extremity procedures which 
precluded the use of hyperbaric bupivacaine for 
a unilateral spinal block or performing PNB because of 
the greater risk of local anesthetic systemic toxicity 
(LAST). Furthermore, complete analgesia/anesthesia are 
sometimes elusive under PNB despite targeting femoral, 
lateral femoral cutaneous, obturator (anterior and posterior 
divisions) and sciatic nerves separately with LA volumes 
and concentrations approaching the maximum safe thresh-
old – some authors have admitted to exceeding the recom-
mended doses without adverse toxic effects.3,4

Although Moreira et al8 posited that the mode of anesthe-
sia did not have a significant effect on perioperative outcomes 
after major lower extremity amputation in functionally 
impaired geriatric patients, we felt it was better to avoid 
general anesthesia (GA) in view of its propensity to cause 
hemodynamic instability due to increased stress response, 
increased myocardial irritability and decreased systemic vas-
cular resistance. Conventional spinal anesthesia has been 
considered as the gold standard approach for lower limb 
surgeries but many authors agree that they are best avoided 
in patients with poor cardiovascular reserve because signifi-
cant hemodynamic disruption might ensue.4,9 Our ultra-low- 
dose technique helped us to maintain the MAP and avoid 

Figure 2 CT angiogram showing right coronary artery lesion.

Figure 3 CT angiogram post percutaneous coronary intervention.
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spinal-induced hypotension which is associated with perio-
perative adverse cardiac events.10 Using ultra-low-dose neur-
axial technique limits the blocked spinal segments, the extent 
of the sympathetic blockade and minimizes the effect on the 
systemic vascular resistance.11 Being able to maintain MAP 
coupled with supplemental oxygen administration could have 
contributed to maintaining the balance between myocardial 
oxygen demand and supply, in our test case.

The decision to employ this ultra-low dose LA-opioid 
technique was not taken lightly because neuraxial anesthesia 
is not without risks in cardiac patients, we proceeded having 
weighed the benefits. Our test patient having had recent stent 
inserted for STEMI was placed on antithrombotics – low 
molecular weight heparin (enoxaparin) and aspirin, required 
urgent orthopedic management of fractured humerus, femur 
and AKA. We had to optimize her condition by correcting 
anemia with packed red cell transfusion, thrombocytopenia 
with one mega unit of plasma as well as withholding enox-
aparin for 24 hours to minimize the risk of spinal hematoma 
formation. We believe that following the American Society 
of Regional Anesthesia [ASRA] guidelines on regional 
anesthesia in patients receiving anticoagulants made neurax-
ial anesthesia auspicious in this patient.12 We were cautious 
to assign the more experienced anesthesiologist to site the 
spinal using a fine pencil-point needle in cognizance of the 
difficulty with lateral positioning of the patient. Combined 
spinal epidural anesthesia (CSEA) was our second option for 
managing this case especially because it affords the use of 
low-dose LA-opioid combination and the possibility of 
prolonging the anesthetic, if required. However, both the 
AKA and back-slab application were straightforward, our 
single-shot spinal anesthesia proved safe, cost-effective and 
applicable under the guidelines for the use of antithrombotic 
agents in the setting of neuraxial procedures.

We added low-dose morphine-fentanyl combination to 
an ultra-low-dose isobaric bupivacaine. Intrathecal combi-
nation of hydrophilic and lipophilic opioids is common 
practice in some countries.13–17 Studies have reported 
intraoperative pain following 100–200 mcg spinal morphine 
alone due to up to 30–60 minutes delayed onset of action. 
Whereas fentanyl, being highly lipid soluble (580:1) com-
pared to morphine acts faster and its rapid clearance from 
the cerebrospinal fluid limits its effect to the intraoperative 
and immediate postoperative periods. The morphine- 
fentanyl combination actually complements their different 
pharmacokinetic and pharmacodynamic properties for 
superior perioperative analgesia. Intrathecal morphine at 
a dose of 75 mcg has been shown to be the minimum 

effective analgesic dose and as little as 10 mcg fentanyl 
has been reported to improve intraoperative 
analgesia.13,14,16,18 Neuraxial opioids have dose-related 
side effects, the most concerning is respiratory depression 
and the others are pruritus, nausea and vomiting. Our low- 
dose neuraxial opioid combinations were an attempt at 
striking a balance between optimal perioperative analgesia 
and reducing dose-related adverse effect.18 We were cau-
tious when we had to administer IV fentanyl 50 mcg to 
facilitate positioning the patient for spinal as it could 
increase the risk of respiratory depression, even that dose 
was titrated to effect. The postoperative parameters moni-
tored to exclude respiratory depression included respiratory 
rate >10 breaths/min and SaO2 >90%.19 Pruritus, nausea 
and vomiting, which are recognized complications of 
intrathecal opioids were not observed in our case patient.

In conclusion, we believe that the technique we 
employed in this index case might be suitable for other 
high-risk patients.
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