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For most, anesthesia is often solely perceived as putting patients to
sleep and waking them up shortly after. It encompasses much more than

Medicine progresses through continuous improvement, with new
technologies and medications building on previous innovations. What
may seem obvious today was a revolution yesterday. There are always
new challenges to tackle. Improving pain management remains a priority,
specifically the balance between increasing efficacy and mitigating the
inherent risks of intervention.
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0.1 | A brief history on the evolution of
regional anesthesia: Targeting medication
where it counts

The fundamental triad of anesthesia comprises three pri-
mary components: unconsciousness, muscle relaxation,
and analgesia. This short essay will explore the latter
through the advent of anesthesia restricted to specific
anatomic regions (termed loco-regional anesthesia), en-
suring pain management without the risks of general

anesthesia.
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As an alternative to general anesthesia, some proce-
dures can be managed with local or regional anesthetic
interventions where the patient stays awake, but pain
is managed by numbing the relevant region. Such tech-
niques allow for reduced risks associated with ventila-
tion and hemodynamic control, especially in patients
with preexisting concomitant medical conditions such
as pulmonary or heart diseases. Endotracheal intuba-
tion also presents a risk to the respiratory tract, but also
to the musculoskeletal system as seen in patients with
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rheumatoid arthritis who are at increased risk for cervi-
cal injuries.

By the end of the 19th century, the benefits and risks
of general anesthesia using ether had been well estab-
lished following the first public demonstration by the
dentist William T. G. Morton in Boston, Massachusetts,
in 1846.(1)

In this context in 1884, ophthalmologist Carl Koller
and colleagues, were experimenting with several sub-
stances at the Vienna General Hospital, looking for a
viable alternative to general anesthesia that would en-
sure pain control during ophthalmologic surgeries while
limiting risks. Through experimentation with animals, he
eventually stumbled upon cocaine.(2)

Cocaine is extracted from the leaves of the coca plant.
Native to the forests of South America, it was imported
to Europe by an 1859 Austrian expedition.(2) Peruvian
and Bolivian indigenous communities were aware of
coca’s euphoric properties from chewing its leaves.(3) In
the mid-1800s, European explorers and scientists grew
increasingly curious about its psychotropic effects and
were soon experimenting on it by extracting its active
chemical compound - cocaine.(3,4)

The first recorded successful attempt at local anes-
thesia was performed by Koller in 1884, when he self-
administered drops of cocaine into his eyes and took
note of its local anesthetic properties after surgical ma-
nipulation on himself. (5)

Following Koller's self-experimentation, the value
and ease of local anesthesia rapidly gained global recog-
nition. Other physicians and surgeons quickly shared
new anesthesia techniques using cocaine. One such
surgeon was William Stewart Halsted in New York City.
Through experimentation on himself, fellow physicians,
and students, he discovered and described the nerve
block that resulted from injecting cocaine into the trunk
of a sensory nerve.(6) Unfortunately, Halsted's experi-
ments led to a dependency on cocaine. His addiction
later forced him out of New York City’s medical scene
and into a new chapter as a teacher and founding figure
of the newly formed Johns Hopkins University Medical
School.

A few months later, in 1885, once again in New York

City, a neurologist mistakenly injected cocaine too far
into a patient’s back and likely became the first to per-
form a spinal block.

Years later, in 1898, Einrich Quincke devised the the-
ory of the spinal block, which involved guiding a nee-
dle through the skin, the subcutaneous tissues, between
the vertebrae, and the dura before reaching the sub-
arachnoid space. Once in place, a local anesthetic, co-
caine, would be injected to provide temporary anesthe-
sia starting at that spinal level and below. This technique
was then performed in August of 1898 by August Karl
Gustav Bier, a German surgeon, on his assistant.(7)

The field of regional anesthesia was further devel-
oped in 1921 when Fidel Pagés, a Spanish military
surgeon, developed epidural anesthesia. In his pa-
per, "Anesthesia metamérica”, Pagés described a tech-
nique similar to the spinal block, but without perforating
the dura.(8) His epidural technique allowed long-acting
anesthesia at a specific level of the spine by placing a
catheter in the epidural space and continuously pump-
ing an anesthetic solution.(9)

As with any scientific discovery, epidural anesthesia
was made possible by building on earlier discoveries and
innovative technigues now forgotten by history. Unfor-
tunately, credit is not always given to the pioneers but
is instead given to those who publish or speak out the
loudest. Such was perhaps the case of Vassily von An-
rep, a Russian doctor who may have been the first to use
cocaine as a local anesthetic in 1880 before Carl Koller's
first recorded attempt in 1884. Von Anrep’s techniques
and results were published in Russian and outside of
mainstream scientific journals and he was therefore for-
gotten.(2,10)

Nevertheless, the advent of loco-regional anesthesia
in all its forms has opened a new chapter and is still
widely used in medicine today. The epidural anesthe-
sia technique is a secure and effective method for pain
management. While it requires technical skills, the in-
sertion of a catheter across the ligamentum flavum al-
lows the administration of an anesthetic - nowadays
usually bupivacaine, ropivacaine, or solutions of those
anesthetic agents mixed with other drugs - into the

epidural space, thereby achieving regional anesthesia. A
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well-executed epidural block reduces the need for gen-
eral anesthesia, airway management, and postoperative
opioid use. It has also been associated with lower pain
scores, shorter postoperative hospital stays, and fewer
complications.(11)

0.2 | Tackling the public health
challenge of dependency

Today, loco-regional anesthesia is still making progress
with the development of additional techniques and new
delivery systems. However, one problem persists. Anes-
thesia is effective for the period during which an anes-
thetic solution is given, but what happens once the anes-
thesia wears off? The patient’s pain begins. For several
decades, opioids have been the only available ambula-
tory treatment for postoperative pain. While they are
effective analgesics, they are also very addictive drugs.
In Canada, the increase in opioid prescriptions over
the last few decades has played a significant role in opi-
oid overuse. Many factors have also contributed to the
increase of opioid consumption, including increased use
of illegal opioid drugs and increased potency of opioid
substances, such as Fentanyl and Carfentanil, outpacing
the use of other less potent opioids. All the while, pre-
scription drugs remain a major driver of opioid usage.
Consequently, many patients have developed opioid de-
pendence, contributing to the current opioid crisis.
According to the 2018 Canadian Community Health
Survey, opioid prescriptions and long-term opioid ther-
apies are decreasing.(12) Still, approximately 12.7% of
Canadians were estimated to be using opioids that same
year.(12) From the end of the 1990s to 2020, opi-
oid overdose deaths increased four to fivefold in both
Canada and the United States.(13,14) The Centers for
Disease Control and Prevention (CDC) reports that 21%
of those deaths involved prescription opioids.(13)
Although tackling the opioid crisis extends far be-
yond what goes on in operating rooms and chronic pain
management clinics, finding an alternative to oral opi-
oids could help alleviate the current crisis. Fortunately,
new developments in modern loco-regional anesthesia

may provide such an alternative in the management of

postoperative and chronic pain. New drug combinations
such as dexamethasone (a long-acting corticosteroid) or
dexmedetomidine (a selective alpha-2 adrenoceptor ag-
onist with vasoconstriction and anesthetic properties)
combined with local anesthetics could provide patients
with longer-lasting local analgesia.(15) Furthermore, in-
novative techniques of peripheral nerve blocks for am-
bulatory patients following upper or lower extremities
surgeries (16) have also decreased the need for post-
operative opioids. These techniques include different
approaches to brachial plexus blocks alongside several
regional anesthesia options for the lower extremities in-
cluding lumbar plexus, psoas compartment, or femoral
nerve blocks.(16) Therefore, exposure to these addictive
medications could either be delayed or prevented.

By building on previous discoveries, continuously im-
proving techniques, and searching for alternatives to
current anesthetic options, new frontiers in anesthesia
may hold promising tools to tackle the serious medical
and public health challenge of the opioid crisis. Building
on the past may hold insights to tackle one of medicine'’s
key challenges: pain management.
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