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Medical History for Anesthesiologists: Lesson 3 
Medical History for Anesthesiologists: Continuation of a Primer 
Manisha S. Desai, MD* and Sukumar P Desai, MD** 
'Clinical Associate Professor of Anesthesiology, University of Massachusetts Medical School, Worcester, Masschusetts; "Assistant Professor of 
Anaesthesia, Harvard Medical School, Anesthesiologist, Brigham and Women's Hospital, Boston, Massachusetts 

Editor's note.' The absence of a recognized formal curriculum in anesthesia history means that many of us have known and unknown gaps in our knowledge. 
These gaps limit our ability to understand how things came to be, how things may become and how we can affect the future. I have asked Dr. Manis ha 
Desai and Dr. Sukumar Desai lo provide a primer on the history of medicine and anesthesia. 

History of Science 
After the fall of the Roman Empire in 

476 CE, early Christians had to decide what 
portion of pagan learning was essential and 
worthy of assimilation, especially scientific 
knowledge. St. Augustine of Hippo [354-
430 CE] was an influential theologian who 
supported acquisition of such knowledge, 
because it would allow a more rational 
interpretation of the scriptures. It was 
believed that the natural world reflected 
the greatness of the creator, and efforts to 
understanding natural phenomena could 
be conceived as supportive of religious 
doctrine. The 7th century saw the birth of 
Islam, another monotheistic religion, and its 
effects rapidly spread across North Africa, 
Spain, the Byzantium, the Middle East, and 
beyond to India. Baghdad was the center of 
scholarly work, and most major Greek works 

Fig. 1. Woodcut portrait of Andreas 
Vesalius 

were translated into Arabic. Mathematics, 
alchemy, astronomy, and natural philosophy 
developed and techniques were developed to 
accurately identify the direction in which 

Mecca was located-thus allowing 
devotees to pray correctly. Alge
bra and alchemy carry Arabic 
prefixes that clearly identify their 
origins, and the names of many 
stars visible to the naked eye 
have Arabesque roots. A variety of 
geopolitical and cultural factors 
brought about a gradual decline 
in Arabic scientific prominence 
and Europe once again became 
the center for scientific learning 
and advances. Major works in 
literature, science, and medicine 
was translated from Arabic to 
Latin, and universities were es
tablished in Paris, Bologna, and 
Oxford in the 13th century. 

History of Medicine-Post
Galenic Developments 

Although Galen lived in the 
2nd century CE, his influence and 
hold on medical thinking lasted 
over a millennium. The first 
major challenge to his author
ity came from Andreas Vesalius 
[1514-1564) who was fascinated 
with human anatomy from a very 
early age (Figure I). Galen had 
conducted his studies by dissect-

Fig. 2. Title page to the 1st edition of De Humani 
Corporis Fabrica, 1555 

ing animals, but the Catholic Church had 
permitted human dissection in the late 15th 
century. Vesalius was an extremely skilled 
anatomist and he found many discrepancies 
between what was written in the hitherto 
unchallenged Galenic texts and what he 
observed during dissection. Some of the 
discrepancies he pointed out include: the 
mandible is comprised of one (not two) 
bones, the sternum consists of three parts 
(not seven), there are normally no connec
tions between the right and left atria or ven
tricles, that nerves conducted information 
and that they were not hollow. Moreover, for 
the first time the origins and insertions of 
all major muscles of the human body were 
clearly described. He worked with a gifted 
artist, Jan Stephen van Calcar [1499-1546), 
and they created masterpieces of art accom
panied by detailed anatomical descriptions. 

Their work, De Humani Corpus Fabrica, was 
the first accurate description of the human 
body, and images from this masterpiece are 
often included in medical texts (Figures 2 
and 3). Vesalius' new findings earned him 
fame, but many established and influential 
Galenists resented him. The medical Re
naissance begun by Vesalius would not bring 
about any change in treatment primarily 
because his contributions were mainly in 
the discipline of anatomy. He was successful 
in refuting many of Galen's findings, but 
he was not able to offer much in terms of 
diagnosis, etiology, or treatment. However, 
his was the first step needed to move beyond 
Galen's approach to disease and treatment. 

The First Three Anesthetic Agents 
Three anesthetic agents dominated the 

practice of anesthesia for almost a cen-
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Fig. 3. A delineation from the sides of the 
bones of the human body (aka skeletal 
Hamlet) 

tury-nitrous oxide, ether, and chloroform. 
Each of them was introduced into clinical 
use in the l 840s-ether in 1842 by Crawford 
Long [1815-1878], nitrous oxide in 1844 
by Horace Wells [1815-1848], and chloro
form in 1848 by Sir James Young Simpson 
[1811-1870]. Nitrous oxide's lack of potency 
became obvious very early, as evidenced by 
Horace Wells' partially successful demon
stration in 1845. 

Nitrous oxide (Np) was synthesized 
by heating ammonium nitrate (NH

4
NO

3
) 

between 170 and 240 °C, a process that car
ries a risk of explosion, as seen with fertilizer 
explosions. Depending on how carefully the 
reaction is carried out, byproducts such as 
nitrogen, oxygen, ammonia (NH3), nitric 
oxide (NO), and nitrogen dioxide (NO

2
) may 

appear in the mixture. Nitrogen dioxide 
is especially worrisome since it can cause 
permanent damage to the lungs. 

NH4NO3-NH 3+HNO 3 (ammonia and 
nitric acid production) 

Breakdown and further reactions of nitric 
acid (HNO

3
) result in the formation of 

nitrogen, oxygen, nitrogen dioxide (NO2) 

and nitric oxide (NO). 

heating ethanol (C2HpH) and sulfuric acid 
(H2SO.), a reaction in which the acid's role 
is that of a catalyst and dehydrating agent. 
However, several intermediate compounds 
may be formed if the proportion of the re
actants is suboptimal or if the temperature 
exceeds 150°C. There include, ethylene 
gas (C2H.) and sulfated esters. Repeated 
distillation is required to purify ether, and 
additional separation techniques employed 
to remove byproducts and sulfuric acid. The 
synthesis of ether is fraught with the risk of 
explosions, and many accidents and injuries 
have resulted from attempts to synthesize it 
at home or in laboratories without proper 
facilities. 

2C2HpH-C 2H5-O- C2H5+Hp (desired 
reaction) 

C2HpH-C 2H4+Hp (ethylene produc
tion) 

CH3CHpH + H2SO 4 -CH 3CHpSO 3H 
(formation of ethyl hydrogen sulfate) 

Chloroform (CHC13) was synthesized from 
acetone (CH3COCH 3) and calcium (or so
dium) hypochlorite Ca(OCl)r 

CH
3
COCH

3 
+6Ca(OCl)z-2CHCl 3 + 

Ca(CH
3
COO)

2 
+ 2Ca(OH)

2 
+ 3CaCl

2 

Clinical Use 
Early use of nitrous oxide and ether 

likely involved impurities and resulted in 
inadequate analgesia and perhaps toxicity. 
However, nitrous oxide's lack of potency 
could not be overcome by the use of pure 
agent; thus its use was confined to short 
dental procedures or as an adjunct to ether 
or chloroform. In this role it outlasted most 
if not all inhaled anesthetics, since it is still 
in use in many parts of the world. 

One would expect that the use of anes
thetics during surgical procedures would 
be readily and rapidly accepted, but this 
was not the case. Prior to the introduction 
of inhalation anesthetics, common surgical 
procedures included drainage of abscesses, 
limb amputation, repair of fractures and 
injuries, as well as an occasional resection 
of a tumor. As surgical pain was conquered, 
many clinical conditions became amenable 
to surgical treatment. Obstetricians began 
using these agents to control pain during 
labor and delivery. This practice faced ob
jections on religious grounds on the basis of 
Eve's curse "I will surely multiply your pain 
in childbearing; in pain you shall bring forth 
children. Your desire shall be for your husband, 
and he shall rule over you." [Genesis 3:16] 
Not to be thus deterred, an earlier passage 

in the Good Book was used to support the 
notion that God was the first anesthetist 
and surgeon - 'Jlnd the LORD God caused 
a deep sleep to fall upon Adam, and he slept: 
and he took one of his ribs, and closed up the 
flesh instead thereof" [Genesis 2:21] The use 
of anesthetics during labor and delivery 
received a substantial boost when Queen 
Victoria received chloroform during the 
birth of Prince Leopold in 1853. 

As use of inhalation anesthetics in
creased, it was only a question of time before 
anesthesia-related complications became 
manifest. In the early years, anesthetics were 
considered extensions of frivolous use of 
mind-altering substances. As Morton sought 
to obtain a patent for his discovery, physi
cians and members of the lay public saw 
this as unsavory opportunism. Anesthesia
related deaths were reported in the media 
and caused fear and misgivings about this 
discovery. Although the proximate causes of 
death may have been respiratory depression, 
respiratory obstruction, aspiration of gastric 
contents, or arrhythmia, the real reasons 
were the lack of training and understanding 
of the manner in which these drugs affected 
normal physiology. To make m'atters worse, 
the administration of anesthetics was often 
assigned to the junior-most member of the 
surgical team or to orderlies. The combus
tive property of ether also received media 
coverage and caused many to have second 
thoughts about the many unknowns related 
to anesthesia. Female patients hesitated to 
lose consciousness in the presence of a large 
number of male physicians and observers. 
Some physicians suggested that an indi
vidual was forever changed after receiving 
anesthetics, believing that some part of the 
brain suffered permanent damage every 
time an individual received anesthesia. 
Thus, for a variety of reasons many patients 
and physicians remained firmly opposed to 
anesthesia. This could occur only if the al
ternative was not as bad we may have imag
ined. Generous doses of alcohol, opium, and 
plant-based hallucinogens had served prac
titioners and patients well in the days before 
anesthesia. A perfect example is the use of 
'twilight sleep' in providing analgesia and 
amnesia during labor and delivery. Hefty 
doses of meperidine, chlorpromazine, and 
scopolamine enabled generations of women 
to deliver babies without any recall of events 
surrounding labor and delivery. 

Ether, nitrous oxide, and chloroform re
mained the most commonly used anesthetic 
agents for almost a century after their intro
duction. For a variety of reasons, there was a 
geographical preference for one agent over 
another. Physical, chemical, and pharma
cological properties of these agents provide 



part of the explanation for these differences. 
Ether is more volatile than chloroform (va
por pressure 20°C is 380 mm Hg for ether 
versus 160 mm Hg for chloroform). Ether 
is extremely flammable, while chloroform 
is not. In a warm and humid environment, 
ambient water vapor serves to absorb any 
static electricity that might be generated 
in the operating room, thereby decreasing 
the risk of fires and explosions due to ether. 
The greater potency and pleasant odor of 
chloroform allowed for rapid and smooth 
induction of anesthesia (minimum alveolar 
concentration for chloroform is 0.5% versus 
3.2% for ether). A lower therapeutic index 
for chloroform and the ease with which 
an overdose of a potent anesthetic with a 
pleasant odor may be achieved required the 
anesthetist to be skilled and vigilant. 

Ether received maximum publicity 
after the first public demonstration on 
October 16, 1846. It remained popular in 
the northeast United States. Breathing 
ether vapor from glass flasks, cumbersome 
mouth-pieces, and with an assistant block
ing the nostrils soon gave way to conical 
masks and cloth soaked with inhalation 
agent. Ether would drip through th cloth 
and onto patients' faces, causing irritation. 
Chloroform offered a more pleasant and 
rapid induction of anesthesia. Having been 
introduced and popularized in Edinburgh 
it rapidly replaced ether as the anesthetic 
of choice in the UK. Deaths from ether 
and chloroform were common, and chlo
roform's low therapeutic index was borne 
out by clinical experience. As a result, the 
administration of anesthesia was relegated 
to physicians in regions where chloroform 
remained popular. We propose that the ad
ditional skill and medical training required 
to administer chloroform safely accounts, 
in part, for the fact that only physicians are 
licensed to administer anesthetics in the 
UK currently, whereas in countries such 
as the US, where the safer agent (ether) 
remained popular- nurses were encouraged 
to administer anesthetics, a practice that 
continues today. 
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