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Continuous peripheral nerve blockade may contribute to early
diagnosis of postoperative myocardial infarction in high risk
patients
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Abstract

Postoperative acute coronary events in patients with coronary stents [stent thrombosis and acute
coronary syndrome (ACS)] are known risks when undergoing surgical procedures such as total knee
arthroplasty (TKA). Early diagnosis of myocardial ischemia reduces postoperative morbidity and mortality.
Unfortunately, postoperative analgesia using systemic opioids may mask signs and symptoms of ACS,
thus delaying treatment. Continuous peripheral nerve blockade for postoperative analgesia produces an
opioid sparing effect. We present a case series of four patients with coronary stents in whom the presence
of functioning continuous peripheral nerve blockade facilitated early diagnosis of postoperative cardiac
ischemia.
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Introduction

Perioperative major adverse cardiac events such
as coronary stent thrombosis pose a significant life-
threatening risk to patients with coronary stents [1-3].
Recent investigations have demonstrated that discon-
tinuation of anti-platelet therapy results in increased
risk of morbidity and mortality in patients undergoing
noncardiac surgery [3, 4]. The use of morphine during
acute coronary syndrome has been associated with
increased morbidity and mortality and may serve to
blunt chest pain without treating the underlying patho-
physiologic cause; additionally, diagnosis may be

delayed [5]. Additionally, continuous femoral nerve
blockade decreases postoperative opioid use in patients
undergoing knee replacement surgery [6, 7]. We pre-
sent a case series of four patients in whom the presence
of functioning peripheral nerve sheath catheters may
have facilitated the early diagnosis of postoperative
ACS by minimizing the use of systemic opioids.

Case description

Case 1
A 71 year old white male with a past medical history

of coronary artery disease, non-insulin dependent
diabetes, hypertension, and hyperlipidemia underwent
a right TKA. Two years prior to surgery he had four
sirulimus drug eluting stents placed, and he was taking
aspirin and clopidogrel. Both were held eight days prior
to surgery. Preoperatively he received a femoral nerve
catheter and a single-shot sciatic nerve block per-
formed with a nerve stimulator technique. Both blocks
were completed without difficulty. A spinal nerve block
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was placed for intraoperative anesthesia. He was
hemodynamically stable throughout the procedure and
there were no intraoperative surgical or anesthetic
complications. After his spinal anesthetic had resolved,
he was transferred to the hospital ward with a function-
ing femoral nerve block; his knee pain was 2/10 visual
analog scale score (VAS). Three hours following trans-
fer to the floor he complained of 8/10 VAPS substernal
chest pain. Emergent cardiac catheterization showed
100% occlusion of his circumflex coronary artery stent.
Routine post-anesthesia follow-up the following day
revealed no anterior pain in his right knee and 5/10
posterior pain in his right knee.

Case 2
A 69 year old white male with a past medical history

of prior myocardial infarction (MI), hyperlipidemia, and
hypertension presented for a right TKA revision. He
had two bare metal stents placed at the time of his
MI; after which he had stent re-stenosis followed by
placement of a third drug eluting tacrolimus stent. He
was placed on clopidogrel and aspirin anti-platelet
therapy. He had another MI due to late stent re-stenosis
after he held his anti-platelet therapy prior to an elective
surgery; he underwent balloon angioplasty and was
continued on aspirin and clopidogrel. Seven days prior
to surgery held his anti-platelet therapy. A femoral
nerve catheter and a sciatic nerve catheter were placed
preoperatively using a nerve stimulator technique. Both
blocks were completed without difficulty. The anes-
thetic and surgical course was unremarkable. In the
postoperative anesthesia care unit (PACU), his pain
on the visual analog scale was 0/10 VAS following the
resolution of his spinal anesthetic. Both nerve cathe-
ters were functioning and additional systemic opioids
were not given. He was transferred to the hospital ward
where his knee pain was still 0/10 VAS. Two and one-
half hours following transfer to the floor he had chest
discomfort rated at 7/10 VAS. He was taken emer-
gently to cardiac catheterization. His right coronary
artery stent exhibited 100% occlusion and he under-
went successful balloon angioplasty.

Case 3
A 68 year old white male with a past medical history

of ACS with an anterio-septal MI presented for right
TKA revision. At the time of his original ACS a bare
metal was deployed. Following this he again expe-
rienced myocardial ischemia and had placement of two
tacrolimus drug eluting stents. He was placed on aspirin
and clopidogrel anti-platelet therapy. These were
discontinued two weeks prior to his surgery. A femoral
nerve catheter and a sciatic nerve catheter were placed
preoperatively using a nerve stimulator technique. The
anesthetic and surgical course was unremarkable.

Following the resolution of his spinal anesthetic, he
denied pain and his femoral catheter and sciatic nerve
block appeared to be functional and additional systemic
opioids were not given. He was transferred to the
hospital ward where his knee pain was documented at
2/10 VAS. Eight hours following transfer he complained
of 5/10 chest discomfort, stating that it was similar in
nature to his prior MI. He subsequently had a cardiac
catheterization where he was found to have 100%
occlusion of his left anterior descending tacrolimus
stent. Throughout the course of his MI, he continued
to deny knee or leg pain.

Case 4
An 80 year old white male with a seven years

medical history of myocardial infarction of anterior wall
at which time a bare-metal stent was deployed to his
left anterior descending coronary artery presented for
left TKA. He was placed on aspirin therapy following
his MI and it was held for seven days prior to surgery.
In the pre-operative holding area continuous femoral
and sciatic nerve catheters were placed using a nerve
stimulator technique. The anesthetic and surgical
course was unremarkable. In the postoperative anes-
thesia care unit (PACU), his pain on the visual
anesthesia scale was 0/10 VAS following the resolution
of his spinal anesthetic. He was transferred to the hos-
pital ward where his knee pain was 0/10 VAS. Seven
hours following transfer he complained of 6/10 subster-
nal chest pain. He received percutaneous coronary
intervention (PTCI) the next afternoon which revealed
70% occlusion of the first branch of the obtuse marginal
coronary artery. His Troponin-T blood level was 3.11
ng/ml sixteen hours later. He was diagnosed with a
non-ST elevation myocardial infarction (NSTEMI).

Discussion

Timely diagnosis and early risk stratification is of
utmost importance in management of patients with stent
thrombosis and/or acute myocardial infarction [8]. The
American College of Cardiology (ACC)/American
Heart Association (AHA) guidelines and the European
Society of Cardiology guidelines for ST-elevation
myocardial infarction (STEMI) are in agreement that
early and complete reperfusion is optimal, with the goal
being door-to-balloon times less than 90 minutes and
door-to-needle times less than 30 minutes [9, 10]. Goff,
et al. found that in the outpatient setting the median
hospital delay from recognition of symptoms to treat-
ment is two hours [11]. The literature is silent on
measures of in-hospital delay from of onset of chest
pain to intervention. The amount of myocardial saved
per unit time from the moment of coronary occlusion
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                     Table 1. Pain scores and opioid use in patients with stent occlusion

Case Nerve Catheter 
Type 

Knee pain immediately before 
coronary event (VAPSd) 

Chest pain (VAPS) 
during event 

Opioid administration prior to 
coronary event 

1 FNCa, SSSb 2/10 8/10 Oxycodone 10 mg p.o. 

2 FNC, SNCc 5/10 7/10 
Oxycodone 10 mg p.o. 
Hydromorphone 0.5 mg i.v.  

3 FNC, SSS 2/10 10/10 Hydromorphone 1 mg i.v. 

4 FNC, SNC 0/10 6/10 None 

                       a = femoral nerve catheter; b = single shot sciatic; c = sciatic nerve catheter; d = visual analog pain scale

is non-linear: the maximum amount of salvage occurs
in the first few hours after the onset of infarction, and
there are sharp reductions in the amount of salvage
thereafter as each hour passes [12]. Likely, more impor-
tant than door-to-needle time, is overall ischemic time
[13].

Controversy exists on the usefulness of opiates
during ischemic coronary events. Meine et al. reviewed
57,037 patients with acute coronary syndrome (ACS)
from the CRUSADE (Can Rapid Risk Stratification
of Unstable Angina Patients Suppress ADverse
Outcomes with Early Implementation of the ACC/
AHA Guidelines) quality improvement initiative who
were treated either with or without morphine. Use of
morphine either alone or in combination with nitrogly-
cerin for patients presenting with ACS was associated
with higher mortality (odds ratio 1.48 for death) even
after risk adjustment and adjusting for propensity for
treatment [5]. Meine et al. reason that the use of mor-
phine serves to blunt chest pain without treating the
underlying patho-physiologic cause, thus lengthening
ischemic time [5].

There are several common threads among our case
series: each patient had an acute postoperative
coronary event within twelve hours of surgery following
withdrawal of anti-platelet therapy, each patient had a
functioning femoral and sciatic nerve blocks, and,
importantly, each patient had minimal narcotic admi-
nistration prior to their coronary event. In patients
undergoing knee arthroplasty, the presence of a func-
tioning peripheral nerve block results in less systemic
opioid administration than in patients without nerve
block. Allen et al. demonstrated that patients receiving
femoral nerve blocks have lower pain scores for at
least eight hours after leaving the PACU with con-
comitantly 50% less morphine use [14]. Two patients
in this series were administered 10 mg PO oxycodone
after surgery as an adjunctive therapy to peripheral
nerve blockade (see Table 1). The other two patients
did not received oral pain medications. After the
presentation of chest pain, two patients received small
amounts of hydromorphone (Table 1).

Since the knee pain in all four patients was minimal,
they did not require systemic opioids and the pre-

sentation of chest pain in these patients was readily
observed. Thus, the presenting symptoms of stent
thrombosis, primarily chest discomfort, were not
masked. While it is not known with certainty, we
surmise that by minimizing systemic opioid admi-
nistration through the institution of continuous peripheral
nerve blockade symptoms of ACS were more easily
recognized and susbsequent treatment was initiated
more promptly.

In conclusion, femoral and sciatic peripheral nerve
blockade may provide for the earlier diagnosis of ACS
in patients at high risk for postoperative MI (such as
those with coronary artery stents) by reducing systemic
opioid administration and allowing patients to be alert,
responsive, and aware of chest discomfort. Because
the amount of myocardial saved per unit time from the
moment of coronary occlusion is non-linear, and de-
creases sharply after the first few hours of the onset
of infarction, early diagnosis is critical for decreasing
morbidity and mortality. For these reasons, we feel
continuous peripheral nerve blockade should be con-
sidered the postoperative analgesic regimen of choice
in this patient population.
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Blocul continuu al nervilor periferici
poate contribui la diagnosticul precoce
al infarctului miocardic postoperator
la pacienþii cu risc crescut

     Rezumat

Evenimentele acute coronariene din perioada
postoperatorie la pacienþii cu stent coronarian [trom-
boza stentului ºi sindromul coronarian acut (SCA)] sunt
riscuri cunoscute dupã unele intervenþii chirurgicale
precum artroplastia totalã de genunchi (ATG).
Diagnosticul precoce al ischemiei miocardice reduce
morbiditatea ºi mortalitatea postoperatorie. Din pãcate,
analgezia postoperatorie cu opioide poate masca sem-
nele ºi simptomele SCA, întârziind astfel tratamentul.
Blocul continuu al nervilor periferici în scopul analgeziei
postoperatorii reduce necesarul de opiode. Prezentãm
o serie de patru pacienþi cu stenturi coronariene la care
funcþionarea unui bloc nervos periferic continuu a
facilitat diagnosticul precoce al ischemiei cardiace
postoperatorii.

Cuvinte cheie: anestezie regionalã, artroplastie
totalã de genunchi, infarct miocardic, stent cardiac
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