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“Lister saw the vast importance of the discoveries of Pasteur.
He saw it because he was watching on the heights, and he was watching there alone.”

— Sir Thomas Clifford Allbutt, 1911°

When one envisions a hospital nowadays, a massive building filled to the brim with
lifesaving technology, clean white rooms, and shiny sterile instruments comes to mind. This was
not always how it was. During the peak of the Industrial Revolution in England, patients were
lucky if they left with all their limbs if they left at all. Hospitals were packed full with the victims
of progress, surgeons operated in the same clothes they left their house in and typically used
the same instruments on multiple patients.” More than half of patients who were operated on
lost their life, not to their injuries but to the infection that followed. That is until a man named
Joseph Lister came forward with a potential solution he called antiseptic surgery.3 This
supposedly revolutionary procedure involved a special chemical that could decrease the risk of
infection. Instead of drawing applause from the medical community, Joseph Lister was faced
with heaps of harsh criticism and accusations of falsifying his research even though he proved
his new technique time and time again.* Although Joseph Lister’s revolutionary procedure was
initially faced with overwhelming negativity, his innovative method would permanently change

the way certain injuries were treated and would reinvent the system of surgery.
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Right from the beginning, Joseph Lister had all the tools to make a mark on the scientific
world. He was the fourth of seven children born to a wealthy Quaker family in Essex on April 5t
1827. Lister’s father, Joseph Jackson Lister, was a fellow of the Royal Society of London and
invented the achromatic lens for microscopes.’ As a young man, Lister attended two private
Quaker schools, the first was named Hitchin in Hertfordshire then he graduated to Tottenham
near London, where he excelled in nearly every single subject. While at Tottenham around
1840, he discovered his passion for medicine and decided to become a surgeon. At fourteen, all
his free time was spent dissecting small animals and then piecing the bones back together. In a
letter to his father while on vacation from school at home he describes his experiments,

showing his avid affection for his newfound passion, saying:

“When Mamma was out | was by myself and had nothing to do but draw skeletons, so |
finished the cranium and named the bones of it, and also drew and painted the bones of
the front and back of the hand, and named them. Mamma came home on the seventh
day, at about 2 o’clock, and in the evening, with John’s help, | managed to put up a
whole skeleton, that of a frog, and it looks just as if it was going to take a leap, and |
stole one of Mary’s pieces of wood out of the drawers of the cabinet in the museum, to
stick it down upon, and put it on the top of the cabinet with a small bell glass over it,

and it looks rather nice. Do not tell Mary about the piece of wood.”®

In the spring of 1844 when he was just seventeen, Lister decided to attend college to fulfill his

goal of becoming the first surgeon in the family.
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However on this new path, Lister met what would be the first of many challenges. Since
Quakers were seen as mystical non-conformists, many prestigious colleges of the time denied
Quakers entrance. As a result, Lister was rejected by many esteemed universities such as
Oxford University, Cambridge University, and even King’s College due to his religious beliefs.
Luckily, the University College in London, the first English University to admit Quakers and other
non-conformists, accepted Lister where he continued his studies.” College presented Lister with
many new opportunities to gain more experience. For example, he was present when the first
amputation using an anesthetic was performed in 1864 in the University College Hospital across
the road from the school (Appendix 1).8 Lister eventually earned both his Bachelor of Arts in
1847 as well as his Bachelor in Medicine in 1852 from University College. He also became a
member of the Fellowship of the Royal College of Surgeons in 1852, allowing him to begin

practicing medicine.’

After completing college, he was invited to visit James Syme’s famous clinic in
Edinburgh, Scotland in 1853. During his three years stay at the clinic, Lister served as house-
surgeon as well as Syme’s personal assistant. He married Syme’s eldest daughter, Agnes who
would prove invaluable and imperative to his later works, in 1856 and became an assistant
surgeon at the Royal Infirmary in Edinburgh.'® While still in Scotland, good fortune fell to the

medically-minded couple when Lister was elected a Fellow of the Royal Society and gained the
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much coveted position of Regius Professor of Surgery at Glasgow University in 1860. This
position enabled Lister to experiment and eventually develop and test a new method of

surgery.™!

After a successful year at the University of Glasgow, he was given charge of the surgical
wards of the adjacent hospital where he was shocked by the number of septic cases present.
Blood poisoning and gangrene overwhelmed amputation patients, claiming most of their lives
(Appendix Il). This troubled Lister and tortured him as he fruitlessly sought for a solution until a
fateful day in 1864 when Lister first heard of Pasteur’s new theory about these things called
“germs”."? Pasteur proposed that microscopic organisms that caused inflammation and
infection actually traveled through the air when he discovered that putrefaction only occurred
when exposed to open air.'® It all made sense! When Lister first accepted the surgery chair in
1860, he was told that the city's new hospital had been built over an old cemetery that had
been filled with cholera victims.' His patients were in grave danger if what Pasteur said was
true. This was the answer that Lister had been looking for. If he could find something that could

act as a barrier from these tiny killers, maybe he could stop infection.

Shortly after discovering Pasteur’s new theory, Lister read about the use of carbolic acid

in the town of Carlisle. Farmers there were fertilizing their fields with the town’s sewage and
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used the carbolic acid not only to rid their fields of an awful stench, but also to kill off deadly
parasites that threatened their livestock.™ His curiosity riled, Lister began to formulate a

method to test this chemical as a potential antiseptic.

On August 12" 1865, Lister performed the first primitive surgery on a compound
fracture victim. Although his patient eventually succumbed and had to have an amputation,
Lister was able to see some progress.16 Determined to get a positive response, Lister performed
many more experimental procedures on patients with compound fractures and other injuries
that doctors would not have even bothered attempting to treat, having his wife take
extensively detailed notes of every action performed." Lister began to soak his instruments and
wash his hands in a diluted solution of carbolic acid before performing on each patient. He even
went as far as to devise a device that could continuously spray the carbolic acid onto his

patient, providing a thick layer of protection from airborne bacteria (Appendix I1).*2

The results were astounding. Before he implemented his concept, his patients suffered a
death rate of about 46%. Three years after he first began experimenting, it fell to below 15%."
These formidable injuries that usually ended with an infected amputation site were completely

healing without issue. Two years after his first experiment, Joseph Lister published his findings
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in an article called “On the Antiseptic Principle in the Practice of Surgery” in the British Medical
Journal. In it, he explained the revolutionary procedure’s miraculous results and the detailed

steps of its discovery.?’ The medical world would never be the same (Appendix V).

The reaction to this revolutionary procedure was highly unexpected. Lister’s
breakthrough was not met with praise, instead with doubt and uncertainty. No one believed
him. He tried to help his cause by clarifying himself in numerous follow-up articles in the Lancet
and the British Medical Journal, explaining different steps and highlighting different cases.’® It
didn’t work. No matter what he reported to the Royal Society, he was only faced with
heightened criticism. His two main resources, the Lancet and the British Medical Journal,
stopped publishing supportive material and doctors across Europe took Lister’s incredible
results with his method as an insult to the rest of the hospitals of the world, insinuating their
lack of cleanliness resulted in the deaths of their patients.”” Some even sent letters accusing

him of falsifying his results, a crime punishable by the loss of one’s license to practice medicine.

Of course not all the reactions by the medical community were negative. Lister’s
colleagues and students stood by his side, supporting his claims. Many of his students saw for
themselves the phenomenal results of antiseptic surgery. Lister, with their support and a cool
head, began to counter the negativity with overwhelming evidence to the contrary. He wrote

two articles about the results his procedure had on a particular hospital, in which the hospital
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did not have a single patient die from a septic disease within a three year period.” He wrote
directions for applications of antiseptic surgery on the battlefields of the Franco-Prussian War,
resulting in thousands of lives saved.?® He traveled the world lecturing on the processes and the
results of his groundbreaking procedure (Appendix V).There was even the miraculous story of a
thirty-three year man who suffered a compound fracture and severe dislocation of his ankle
after being struck by a train at work who completely recovered.”® Finally the medical
community, swamped with irrefutable evidence, began to accept and implement the lifesaving

technique Joseph Lister called antiseptic surgery.

Lister eventually received overwhelming recognition for his efforts. He won worldwide
praise and countless awards and honors. He was even named Baron of Lyme Regis by the
Queen in 1897.° Lister spent the rest of his life perfecting the system he helped to create and
even discovered other important surgical tools, such as catgut sutures that can be absorbed by
the body allowing doctors to minimize the patient’s innards being exposed to potential
contaminants in the air.?’” Finally after eighty five full years of life, Joseph Lister passed away on

February 10" 1912 of natural causes (Appendix VI1).%8
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Lister’s revolutionary spirit lived on though. His idea of antiseptic surgery provided a
platform for a myriad of reformations in the medical field. His procedure inspired an even more
effective version called asepsis, again based on Pasteur’s work.? His students captured his
bravery and broadened the horizons by attempting incredibly risky surgeries, such as
procedures that involved opening the abdominal or cranial cavity, once deemed a death
sentence for the patient before the idea of antiseptic surgery. For example, one of Lister’s
students named John Stuart Nairne went down in history beside his teacher for his

experimentation with Caesarean sections.*

Such an idea could not have come at a better time. Industrial Age England was a terrible
place to be. Factories crushed and mangled thousands of working class people, leaving most
laborers deformed or missing limbs. Rats were more common than flowers. Filth and disease
spread like wildfire through the slums of downtown London. Raw sewage flowed down the
Thames so thickly it stained the river dark brown. Along with the assistance from previous
discoveries, Lister’s revolutionary procedure helped pull England out from the grime of the

Industrial Age and into an era of medical advancement.

Today, the standards of antisepsis have continued to improve. The risk of infection
today for the exact same injuries is now less than two percent. It is now the surgical standard to

administer pre-operative antibiotics along with the disinfection of the surgical site. U.S.
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guidelines now require a dose of antibiotics within one hour of skin incision. Mark Schnitzer,
the Head of Neurosurgery at Kaiser Permanente in Hawaii, explained how antiseptic surgery

has affected his field today, saying:

“For example, a patient with a ‘pinched nerve from a slipped disk’ in their back has a
90% chance of improving with no surgery over about two years and a 90% chance of
improving with surgery over about six weeks. If the infection rate were greater than
one-two %, the risks of surgery would outweigh the benefits costing patients almost two

years of pain and disability while they (90%) healed.”*!

Antiseptic surgery continues to save time, pain and lives even today thanks to the

determination and innovation of Joseph Lister.

Joseph Lister revolutionized surgery with his concept of an antiseptic procedure. By
ensuring the prevention of infection, the boundaries of the possible were expanded tenfold.
The number of deaths from sepsis plummeted after his revelation. Although the initial reaction
was mixed, Lister was able to prove the effectiveness of his groundbreaking technique through
many amazing testimonies and carefully documented records. His trailblazing method acted as
a spring board for future reformations to the medical field and continues to inspire today
(Appendix VII). In the end, Lister’s revolutionary concept of antiseptic surgery broadened the

definition of a treatable injury as well as transforming the system of surgery forever.
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19th Century Operating Table Used by Joseph Lister. Photograph. Science Photo Library. Web.
15 Dec. 2011. <http://www.sciencephoto.com>.

This image depicts a typical operating table during Joseph Lister’s time as a surgeon. Not only is
it very uncomfortable, these tables were rarely wiped down in-between the steady flow of
patients before Lister’s concept of antiseptic surgery.
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Antiseptic Surgery. Photograph. The Victorian Times. Web. 16 Jan. 2012.
<http://thevictoriantimes.blogspot.com>.

This overhead photograph displays a typical emergency room in the late 1800’s. The boy is
suffering from a head injury as well as a potential closed fracture (which will probably result in
an amputation) after falling from his horse. Notice that all the men in the room are wearing
street clothes and have more than likely not washed their hands.
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Joseph Lister's Carbolic Spray. 2008. Photograph. The Hunterian Museum at the University of
Glasgow, Glasglow. The Sterile Eye. Web. 15 Dec. 2011. <http://sterileeye.com>.

An original carbolic sprayer actually used by Joseph Lister in one of his countless operations is
on permanent display today in Glasgow Scotland. This device along with thousands of replicas
helped save the life and limb of patients across Europe.
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First Antiseptic Surgery. 1870. Photograph. Edinburgh, Scotland. First Antiseptic Surgery.
World Book Online Reference Center. Web. 15 Dec. 2011. <http://worldbookonline.com>.

Five doctors huddle around a patient during an antiseptic procedure, while one doctor stands
to the side working the carbolic sprayer that protected the patient from hidden contaminants in
the impure air.
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SURGERY.

Mr LISTER, F.R.C.S. Eng. and Edin,,

Assistant Surgeon to the Royal Infirm-
ary, will commence his LECTURES on
the Principles and Praclice of Surgery,
at No. 4 High School Yards, on Wednes-
day, November 4th, at TEN o’clock a.m.

Advertisement for a Lecture in Edinburgh by Joseph Lister. 1857. Photograph.
Wellcomelmages. Wellcome Collection. Web. 16 Jan. 2012.
<http://www.wellcomecollection.org>.

An advertisement from the late 1800’s is promoting a lecture by Dr. Lister. Lister was forced to
travel the globe and share his results in order to defend the effectiveness of his method.
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Lister Seated in Male Casualty Ward of Kings College Hospital, 1891. 1891. Photograph. Kings
College Hospital, London, United Kingdom. Wellsome Collection Blog. Web. 15 Dec. 2011.
<http://wellcomecollection.wordpress.com>.

This image of Lister, center seated in a chair, was one of the last ever taken of him. He
dedicated his life to helping others through his discoveries and helped save hundreds of
thousands of lives.
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Listerine Bottle 1924. Photograph. Kilmer House: The Story of Johnson & Johnson and Its
People. 27 Feb. 2008. Web. 16 Jan. 2012. <http://www.kilmerhouse.com>.

Listerine, along with Listeria and many others, was named after Joseph Lister after its creation
in the 1920s. It is one among many results from the inspiration Joseph Lister’s legacy has left
behind.
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antiseptic surgeries. This item is part of a permanent display at a museum in Scotland,
where Lister developed his idea of antiseptic surgery. This device was used to
continuously spray the solution that killed germs and prevented infection.

Lister Seated in Male Casualty Ward of Kings College Hospital, 1891. 1891. Photograph. Kings
College Hospital, London, United Kingdom. Wellsome Collection Blog. Web. 15 Dec.
2011. <http://wellcomecollection.wordpress.com>.

This is a photograph of Joseph Lister relaxing in a wing of a hospital that he frequently
operated in. Lister made a point of checking in with all of his patients and recording
their progress, always looking for room to improve his methods for future generations.
He seems so at home here and it is obvious he is very dedicated to his field.

Listerine Bottle 1924. Photograph. Kilmer House: The Story of Johnson & Johnson and Its
People. 27 Feb. 2008. Web. 16 Jan. 2012. <http://www.kilmerhouse.com>.

Listerine is just one example of Joseph Lister’s legacy. This substance was developed by
scientists at Johnson & Johnson in the 1920’s and was used as an antiseptic for minor
cuts and scratches as well as a mouthwash. Having been inspired by the creator of
antiseptic surgery, they decided to name their mild antiseptic after Joseph Lister.
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