
Chapter 1

Advances in Surgical and Medical Specialties
Edited by Raj Bawa
Copyright © 2023 Raj Bawa
ISBN 978-981-4877-45-9 (Hardcover), 978-1-003-29830-4 (eBook)
www.jennystanford.com

Surgical and Medical Specialties:
A Journey in Pictures

Medicine is a science of uncertainty and an art of probability.

— William Osler, 1849–1919

The science of medicine is as incomprehensible as the ocean. It cannot be fully 
described even in hundreds and thousands of verses. Dull people who are incapable 
of catching the real import of the science of reasoning would fail to acquire a proper 
insight into the science of medicine if dealt with elaborately in thousands of verses.           

— Sushruta, c. 700 BC

Wherever the art of Medicine is loved, there is also a love of Humanity.
— Hippocrates, c. 400 BC

Healthcare is the most critical issue of our time and will be so for the foreseeable  
future. Surgical and medical specialties1 all have aided in the treatment and 
prevention of diseases throughout human history. They have reduced suffering 
and saved lives. We as humans would certainly not exist in the capacity that we 
do in 2023 without advances in surgery and medical interventions. My intention 
with this chapter is to provide a glimpse into the richness of medical history 
and the superb progress mankind has made on the path of medical miracles. The 
focus of this chapter is rather broad: surgery and medical specialities. Even at 
the time of Galen (p. 10), specialization was common among Roman physicians. 
The system of modern medical specialties evolved gradually during the 19th century 
1A medical specialty is a branch of medicine that is focused on a defined group of patients, diseases, 
skills, or philosophy. Examples include those branches of medicine that deal exclusively with 
children (pediatrics), cancer (oncology), microbial diseases (medical microbiology), primary care 
(family medicine), etc. Following medical school or other basic training, physicians and other clinicians 
generally further their education in a specific medical specialty to become a specialist.
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as we moved away from superstitions, magic and the placebo effect.2 It continues 
with a greater impact of cutting-edge technologies and novel techniques. The pace 
of medical understanding, and technological advances that impact it, will continue 
to accelerate.
This chapter celebrates the wonders of surgery and medicine: it looks at the best 
and brightest minds of medicine, as well as the surgical instruments and techniques 
that have revolutionized it. Detailed are some of the greatest medical inventions, 
discoveries, milestones and miracles in the context of surgery and medical 
specialization viz-a-viz interventions, diagnosis, tools, techniques, prophylaxis, and 
therapies. This vivid story is presented here via photographs, paintings, etches, 
and images. Historical images have been sprinkled throughout the chapter to 
provide context and perspective while highlighting the long span of medical 
advances and patient care. Each entry is short – at most only a few paragraphs. My 
intention is that the reader jump in and ponder a subject without having to sort 
through verbiage. 
Obviously, it is impossible to include all the significant surgical and medical 
milestones in a single chapter. It is impossible to be fluent in all aspects of 
medicine, even more so for medical history. I plan on creating a separate, more 
comprehensive volume in this series where more entries can be compiled. 
Since, this is an ongoing project and a labor of love, I welcome suggestions and 
criticisms. Many of the topics included here appeal to me personally. My bias 
and intellectual shortcomings will be apparent. I have been forced to omit many 
important medical marvels.
This chapter should appeal to a wide audience: medical historians and laypersons, 
medical students and their parents, practicing physicians and their patients, 
professor in academia and their medical fellows, and so on. In essence, it is a brief 
guide to significant medical milestones, ideas, tools and techniques, thinkers 
and influencers in surgery and medicine. Let’s discover the origins of some of the 
greatest medical innovations in history, as we embark on this fascinating journey 
in pictures.

Copyright © 2023 Raj Bawa. All rights reserved. As a service to authors 
and researchers, as copyright holder, I permit unrestricted use, distribution, 
online posting, and reproduction of this chapter or unaltered excerpts 
therefrom, in any medium, provided the original source is clearly identified 
and properly credited.

I dedicate this chapter to my sunshine, my late mother, 
Mrs. Sudesh Bawa (1935–2020), who blessed me with 

immeasurable love and joy. She guided me to pursue my goals with 
integrity, inspired me with her perseverance, taught me to appreciate 
people for their inherent beauty, and instilled in me the desire to aid 
the helpless. It is these remarkable values that serve as the basis of 
the newly formed Sudesh Bawa Medical Foundation.

2In the modern era, the start of specialization can be traced to the major hospitals of Paris in the 
1830s from where it rapidly expanded to Vienna and other European cites in the 1850s. In the US, 
specialization slowly grew after the Civil War. 
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Alexander III of Macedon (Ancient Greek: Ἀλέξανδρος, Romanized: Alexandros; 
356 BC–323 BC), commonly known as Alexander the Great, was a king of the 
ancient Greek kingdom of Macedon. Alexander the Great’s confidence in his 
physician Philip of Acarnania is reflected in this classic oil painting by Benjamin 
West. In the scene from 333 BC, Alexander is about to drink the medicine for 
fever prepared for him by Philip. Alexander made a quick and full recovery. It is 
uncertain whether Philip was present some years later when Alexander claimed, 
“I am dying with the help of too many physicians.” Although communications has 
become an integral part of modern medical education curricula, misunderstanding 
between physician and patient persists. It is imperative that medical students learn 
to integrate communication and clinical skills in their future medical practice. 
However, the communication skills of Philip in this picture are questionable, as 
he appears to be reading a scroll and avoids eye contact with his patient Alexander.
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William Cheselden (1688–1752), an English anatomist and surgeon, giving an 
anatomical demonstration to six spectators (possibly students) in the anatomy 
theatre of the Barber-Surgeons’ Company, London. Oil painting, c. 1730–1740. 
Cheselden was influential in establishing surgery as a scientific medical profession. 
Via the medical missionary Benjamin Hobson, his work also helped revolutionize 
medical practices in China and Japan in the 19th century. Cheselden published 
two seminal texts in medical education – Anatomy of the Human Body and The 
Anatomy of Bones. Most striking about this image is that the various activities 
the learners are undertaking – observing, listening, and discussing – are all standard 
in medical education today. 
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Paul Georges Dieulafoy (1839–1911), a French surgeon is shown in this 
photograph, dated 1900, in his pomp, surrounded by assistants and students.  He 
perfected a pump-like device for use in thoracentesis, and extensively studied 
pleurisy and liver conditions including hydatid disease and epidemic hepatitis. 
However, he is perhaps best known for his study of appendicitis. Dieulafoy 
described the constellation of signs for acute appendicitis, which is eponymously 
named “Dieulafoy’s triad:” hyperesthesia of the skin, exquisite tenderness and 
guarding over McBurney’s point, considered a classic sign of acute appendicitis. 
He also discovered Dieulafoy’s lesion (a rare cause of upper gastrointestinal 
bleeding) and invented Dieulafoy’s apparatus (a pump to evacuate pleural 
effusions). This photograph shows Dieulafoy at the Hôtel-Dieu (founded in 651), 
the oldest and still working hospital in Paris, France.
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Edward Jenner (1749–1823) was a British physician and scientist who pioneered 
the concept of vaccines including creating the smallpox vaccine, the world’s first 
vaccine. The terms vaccine and vaccination are derived from Variolae vaccinae 
(“pustules of the cow”), the term devised by Jenner to denote cowpox. He used it 
in 1798 in the title of his Inquiry into the Variolae vaccinae known as the Cow Pox, 
in which he described the protective effect of cowpox against smallpox. In the 
West, Jenner is often called “the father of immunology,” and his work is said to have 
saved more lives than the work of any other human. In 1980, the WHO declared 
smallpox an eradicated disease, the result of coordinated public health efforts, 
but vaccination was an essential component. Although the disease was declared 
eradicated, some pus samples still remain in laboratories at the CDC in Atlanta 
in the US, and in State Research Center of Virology and Biotechnology VECTOR in 
Koltsovo, Novosibirsk Oblast, Russia. Courtesy of Wikipedia.
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In this painting from 1910, Edward Jenner is performing his first vaccination on 
James Phipps, a boy of age 8, on May 14, 1796.
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Alexander Fleming in his laboratory at St Mary’s, Paddington, London, c. 1943. 
Alexander Fleming (1881–1955) was a Scottish physician and microbiologist, 
best known for discovering the world’s first broadly effective antibiotic substance, 
which he named penicillin. His discovery in 1928 of what was later named 
benzylpenicillin (or penicillin G) from the mould Penicillium rubens is described 
as the “single greatest victory ever achieved over disease.” Fleming’s discovery of 
penicillin in 1928 marks the start of the modern era of antibiotics. He remarked: 
“One sometimes finds, what one is not looking for. When I woke up just after dawn 
on September 28, 1928, I certainly didn’t plan to revolutionize all medicine by 
discovering the world’s first antibiotic, or bacteria killer. But I suppose that was 
exactly what I did.” For this discovery, he shared the Nobel Prize in Physiology or 
Medicine in 1945 with Howard Florey and Ernst Boris Chain. He also discovered 
the enzyme lysozyme from his nasal discharge in 1922, and along with it a bacterium 
he named Micrococcus Lysodeikticus, later renamed Micrococcus luteus.
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The image above shows the cover page of the simply and aptly titled Medical 
Education in the United States and Canada. A Report to the Carnegie Foundation for 
the Advancement of Teaching. It is attributed to Abraham Flexner (1866–1959), 
an American educator, best known for his role in the 20th century reform of 
medical and higher education in the US and Canada. He was an authority in 
innovative methods of medical education and was commissioned to evaluate 
medical education in North America. Flexner questioned many traditional aspects 
of medical education and challenged physicians to justify their practice in 
teaching: “what sound reason can be given for requiring the able and the less able, 
the industrious and the less industrious, to complete practically the same course 
of instruction in the same period of time?” (A. Flexner. (1924). Medical education, 
1909–1924. JAMA 82(11):833–838.). In 1910, Flexner published the Flexner Report, 
which examined the state of American medical education and led to far-reaching 
reform in the training of doctors not only in North America but also worldwide. 
Indeed, it was to set the landscape for medical education for the new century. 
Image courtesy of the Wellcome Library.
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Line engraving showing Galen in action – sallying forth holding a book and an 
ointment jar. Source: A. J. Brock. (1963). On the Natural Faculties. Heinemann, 
London, UK, p. 57. 

Aelius Galenus or Claudius Galenus (Greek: Κλαύδιος Γαληνός; 129 – c. 216), 
often Anglicized as Galen or Galen of Pergamon, was a Greek physician, anatomist, 
surgeon and philosopher in the Roman Empire. Although his knowledge of 
anatomy was based not on human dissection but on the dissection of monkeys 
and pigs, he contributed enormously to medical wound management. Galen’s 
ideas were to influence Western medical science for more than a thousand 
years. Many of his ideas were correct (voice comes from the larynx) while others 
were incorrect (venous blood was created in the liver and arterial blood in the 
heart). Galen correctly advocated ongoing medical education and keeping an 
open mind: “The fact is that those who are enslaved to their sects are not merely 
devoid of all sound knowledge, but they will not even stop to learn!” 
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William Harvey demonstrating his theory of circulation of the blood before King 
Charles I. Oil painting by Ernest Board. In this oil painting, Harvey is standing and 
the learner is relaxing in his chair; this role-reversal is due to the fact that the 
learner is King Charles I.

William Harvey (1578–1657) was an English physician, who was among the first 
to describe the circulation of the blood, and published his findings in his treatise 
On the Motion of the Heart and Blood. Before Harvey, it was thought that the arterial 
and venous systems were largely separate and only came in contact through pores 
in the ventricles. It is interesting to note that he was never able to show how 
blood passed from arteries to veins, but suspected that small blood vessels must 
enable this passage. Harvey lectured extensively on anatomy and highlighted the 
use of dissection and pathological demonstration in education: “I profess both 
to learn and to teach anatomy, not from books but from dissections; not from 
positions of philosophers but from the fabric of nature.”
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A statuette of Imhotep showing his typical pose – carefully studying a sheet of 
papyrus. It is from Egypt and made around 600–630 BC. Courtesy of the Science 
Museum, London.

Imhotep (/ɪmˈhoʊtɛp/; Ancient Egyptian: ỉỉ-m-ḥtp “(the one who) comes in peace”; 
2650–2600 BC) was an Egyptian physician and priest, who is often suggested 
as the author of the Edwin Smith Papyrus, which outlined detailed anatomical 
and pathological observations. “Case-based learning – a pedagogical technique 
in which the student applies knowledge to real-world scenarios – is ubiquitous in 
medical education today, and Imhotep is considered the earliest advocate of this 
teaching. Case-based learning unquestionably promotes self-directed learning 
and rational clinical problem-solving in medicine. However, it wasn’t all seriousness 
in Imhotep’s teachings. Possibly, the earliest attribution of the famous phrase, 
“eat, drink and be merry for tomorrow we shall die,” is to Imhotep.
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Shown above is a popular colored lithograph reproduction of a painting of 
Florence Nightingale by Henrietta Rae, 1891. She is seen with her lamp at a patient’s 
bedside during the Crimean War.

Florence Nightingale (1820–1910) was an English social reformer, statistician and 
the founder of modern nursing. Nightingale came to prominence while serving as 
a manager and trainer of nurses during the Crimean War, in which she organized 
care for wounded soldiers at Constantinople. She significantly reduced death rates 
by improving hygiene and living standards. Nightingale gave nursing a favorable 
reputation and became an icon of Victorian culture, especially in the persona of 
“The Lady with the Lamp” making rounds of wounded soldiers at night. In 
recognition for her pioneering work in nursing is the Nightingale Pledge, which 
is the oath taken by new nurses; the Florence Nightingale Medal, which is the 
highest international distinction a nurse can achieve; and International Nurses 
Day, which is celebrated on her birthday. Her social reforms included improving 
healthcare for all sections of British society, advocating better hunger relief in 
India, helping to abolish prostitution laws that were harsh for women, and 
expanding the acceptable forms of female participation in the workforce. Nightingale 
was fluent in four languages: English, French, German and Italian. Courtesy of 
Wikipedia.
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Oliver Wendell Holmes, Sr. (1809–1894) was an American polymath, physician, 
poet, educator and author. After graduating from Harvard in 1829, he briefly 
studied law before turning to the medical profession. I have had a similar path to 
medicine. He coined the term “Boston Brahmin” to describe those of the upper 
castes of Boston society – from which he himself had originated. A dedicated 
reformer, he sometimes became frustrated by the slow pace of change in 
medicine – once famously saying, “it is so hard to get anything out of the dead 
hand of medical tradition!” This colored lithograph by Leslie Matthew Ward 
shows Holmes as The Autocrat of the Breakfast Table; this also was the title of a 
collection of his essays. Holmes’ students called him “Uncle Oliver.” He became 
an advocate for various medical reforms, and notably posited the controversial 
idea that doctors were capable of carrying puerperal fever from patient to 
patient. Holmes was well respected by his peers, and garnered a large, 
international following throughout his long life. Particularly noted for his 
intelligence, he was named by American theologian Henry James Sr. as 
“intellectually the most alive man I ever knew.”
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A plate from Osteographia (or “the Anatomy of Bones”), published in 1733 by 
William Cheselden, an English surgeon and teacher of anatomy and surgery. 
Cheselden was influential in establishing surgery as a scientific medical profession. 
Osteographia was the first full and accurate description of the anatomy of the 
human skeletal system. Image kindly provided by the National Library of Medicine.
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Portrait of Rhazes (al-Razi) (AD 865–925), physician and alchemist who lived in 
Baghdad (in present-day Iraq). Abū Bakr al-Rāzī (full name:  

, Abū Bakr Muḥammad bin Zakariyyāʾ al-Rāzī, often known as (al-)Razi or 
by his Latin name Rhazes, also rendered Rhasis) was a Persian physician, philosopher 
and alchemist who lived during the Islamic Golden Age. Rhazes was born in Rey, 
Persia. He was a physician, philosopher, and chemist. He was also a prolific author 
of more than 200 manuscripts. He was the first to clinically distinguish between 
smallpox and measles, and suggest sound treatment for the former. His medical 
teaching often was based on the questions of his students. However, he always 
allowed other students to attempt to answer questions before he intervened. This 
method of peer education persists to this day. He also wrote about the ethics of 
medicine: “the doctor’s aim is to do good, even to our enemies, so much more to our 
friends, and my profession forbids us to do harm to our kindred, as it is instituted 
for the benefit and welfare of the human race, and God imposed on physicians the 
oath not to compose mortiferus remedies.” Image courtesy of the Wellcome Library.



17A Journey in Pictures

This miniature painting by Hossein Behzad shows Rhazes (al-Razi) examining a 
patient. Rhazes examines a kneeling boy, who has his mouth wide open. They are 
in a surgery full of equipment.
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Sushruta, or Suśruta (Sanskrit: lqJqr, IAST: Suśruta, lit. “well heard” c. 700 BC) was 
a remarkable ancient Indian physician, surgeon and author who probably lived in 
the sixth century BC. The Sushruta Samhita (Sushruta’s Compendium), a treatise 
ascribed to him, is one of the most important surviving ancient treatises on 
medicine and is considered a foundational text of Ayurveda. The treatise addresses 
all aspects of general medicine, but the impressive chapters on surgery have led 
to the false impression that this is its main topic. He is often dubbed, “the father 
of plastic surgery” because of these detailed accounts of surgery. Perhaps most 
extraordinary is a section on plastic surgery, which mentions the use of flaps for 
a number of different purposes; it also gives a basic outline on how to reconstruct 
the nose after an injury. The text, furthermore, touches on how best to study 
medicine and emphasizes the importance of good study habits: “A pupil who is 
pure, obedient to his preceptor, applies himself steadily to his work, and abandons 
laziness and excessive sleep, will arrive at the end of the science he has been 
studying.” This watercolor depicts Susruta clearly, but what is he demonstrating?
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This is Plate No. 3 of four plates published in the 1907 book, An English Translation 
of the Sushruta Samhita in Three Volumes (Volume 1), on page LXIX of the 
Introduction section. It represents the following surgical instruments: 1 Ardhadhara 
shastra, 2 Atimukha, 3 Ara, 4 Badisha, 5 Dantashanku, 6 Eshani shastra, 7 Karapatra, 
and 8 Antarmukha kartarika.
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Portrait of Andreas Vesalius Bruxellensis Anatomicorum Facile Princeps. 1572. 
Source: P. Galle (1572). Virorum doctorum de disciplinis bene merentium effigies 
XLIIII. Antuerpiae.
Andreas Vesalius (1514–1564) was a Belgian physician and anatomist who wrote 
De Humani Corporis Fabrica, an iconic textbook of anatomy. At the start of the 
sixteenth century, Vesalius was one of the first to test the findings of medical giants 
like Galen and other ancient physicians. In what seemed like blasphemy at the 
time, he was to prove Galen wrong on a number of counts. For example, he 
demonstrated that the mandible was made of only one bone and not two as Galen 
had thought. Vesalius emphasized the active role of the learner in medical 
education: “I strive that in public dissection the students do as much as possible so 
that if even the least trained of them must dissect a cadaver before a group of 
spectators, he will be able to perform it accurately with his own hands; and by 
comparing their studies one with another they will properly understand this part of 
medicine.”
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Shown above is a page from The Life of Sir William Osler by Harvey Cushing, 
published by Clarendon Press, Oxford, 1925, Volume 1, Facing page 552. Courtesy 
of the Wellcome Library, London.
Physician and educator, Sir William Osler (1849–1919), a founding father of 
Johns Hopkins Hospital, was a pioneer of experiential education. He introduced 
clinical training at the bedside for medical students and trainee doctors and set up 
residencies for doctors in training. The pictures above highlight his approach to 
training doctors through bedside demonstration of four critical skills – inspection, 
palpation, auscultation, and contemplation. He accomplished this through his 
hands-on “grand rounds” with medical residents. These relatively simple skills 
would help him discover the following eponymous signs, syndromes and diseases: 
Osler’s nodes, Osler’s sign, Osler–Rendu–Weber disease, and Osler–Libman–Sacks 
syndrome. 
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The above photograph was obtained from Description of the Johns Hopkins Hospital, 
John Shaw Billings, Press of J. Friedenwald, Baltimore, 1890, p. 19. It shows the 
octagonal shape of the Octagon Ward at John Hopkins Hospital that facilitated 
the training of medical residence through “rounds,” where residents and their 
physician educators, such as William Osler, moved from patient to patient. This 
environment led to the experiential education of medical residents in facilities 
that provide high-quality patient care. Residents also learn critical skills in 
communication, team building, and mentorship, in addition to their clinical skills 
development.
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Engraving: marble bust of Hippocrates; by A. Mecou after Vauthier after a statue 
in the Louvre, n.d. Library reference no.: Burgess, Portraits, 1403.5. (Credit: 
Wellcome Library [1].)

Engraving depicting the marble bust of Hippocrates by A. Mecou after Vauthier after 
a statue in the Louvre. Hippocrates of Kos (Greek: Ἱπποκράτης ὁ Κῷος, translit. 
Hippokrátēs ho Kṓos), also known as Hippocrates II (460–370 BC), was a Greek 
physician, who is considered one of the most outstanding figures in the history 
of medicine. Hippocrates  is traditionally referred to as the “Father of Medicine” 
in recognition of his lasting contributions to the field, such as the use of prognosis, 
clinical observation, and the systematic categorization of diseases. He was the 
first to describe many diseases and, also, to set out standards of ethical behavior 
to which physicians were expected to adhere: “Cure sometimes, treat often, comfort 
always.” Image courtesy of the Wellcome Library, London.
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Papyrus text: fragment of The Hippocratic Oath: verso, showing oath. 
Library reference no.: External Reference Oxyrhynchus papyri no. 2547. 
(Credit: Wellcome Library [1].)

This torn papyrus text shows a fragment of the Hippocratic Oath. The Hippocratic 
Oath is attributed to the Greek physician Hippocrates (460–370 BC). Ironically, 
it is not certain that Hippocrates actually wrote it. Most modern scholars believe 
that it originated after his death. The Hippocratic Oath is taken by physicians 
who promise to practice medicine to high ethical and professional standards. 
These include the principles of medical confidentiality and non-maleficence. 
It often is said that the exact phrase, “First, do no harm (Latin: Primum non nocere),” 
is a part of the original Hippocratic oath. Image kindly provided by the Wellcome 
Library.
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Reconstruction of the facade of the temple of Asclepius at Epidaurus. 
Watercolour. From: Epidaure, restauration & description des principaux 
monuments du sanctuaire d’Asclépios. By: Defrasse, Alphonse and Lechat, Henri. 
Published: Librairies-Imprimeries Reunies Paris 1895. Plate III.  (Credit: Wellcome 
Library [1].)

This image shows a reconstruction of the facade of the temple of Asclepius at 
Epidaurus, Greece. Today, only the foundation of the temple is preserved. 
However, the original temple has had a long-lasting influence on the architecture 
of buildings associated with medicine. Watercolor. Source: H. Lechat. (1895). 
Epidaure, restauration & description des principaux monuments du sanctuaire 
d’Asclépios, Librairies-Imprimeries Reunies, Paris, Plate III.

Asclepius (Greek: Ἀσκληπιός Asklēpiós [asklɛːpiós]; Latin: Aesculapius), or 
Hepius, is a hero and god of medicine in ancient Greek religion and mythology. 
The temple of Asclepius at Epidaurus was built in the 4th century BC. Medicine 
and medical education have been intertwined with religion for centuries. For 
example, the witch-doctor (with his psychosomatic associations), the priests of 
ancient times (with access to the gods of health), practitioners treating diseases 
(with their religious prayers, dances or ceremonies), and religious shamans 
(with their magical cures) tended to underline the importance of medicine as 
an art or mystique, rather than a science with application  of technique and – now 
– technology. Over the millennia, medicine slowly has shed its religious origins. 
However, a few remnants persist: Latin continues to have a strong influence over 
the language of both religion and medicine.
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Robert Koch reading his address to a conference at St James’s Hall, Piccadilly. 
Gouache by F.C. Dickinson, 1901. (Credit: Wellcome Library [1].)
Robert Koch addressing a conference at St James’s Hall, Piccadilly, London. Gouache 
by F. C. Dickinson, 1901. Robert Koch (1843–1910) was a German physician and 
medical microbiologist. He discovered the anthrax disease cycle (1876), and the 
bacteria responsible for tuberculosis (1882) and cholera (1883). He also worked 
extensively on tropical diseases, including African trypanosomiasis and malaria. 
He is considered to be one of the founders of medical bacteriology and the father 
of microbiology (with Louis Pasteur). In my view, his discovery of Bacillus 
anthracis in 1876 marks the birth of modern bacteriology. He was the first to 
grow bacteria in laboratory using agar and glass plates (later developed as 
Petri dishes by his assistant Julius Petri). In 1905, he was awarded the Nobel Prize 
in Physiology or Medicine for his work on tuberculosis. Koch also claimed to have 
found a cure for tuberculosis. Unfortunately, this was not the case as the drug, 
Tuberculine, turned out to be useful for diagnosing tuberculosis rather than 
treating it. In fact, Tuberculine, which is a purified protein derivative (PPD) 
from cultures of tubercle bacillus, still is used today in a skin test by hypodermic 
injection for infection with or immunity to tuberculosis. Koch established guidelines 
for determining whether a particular microorganism is the causative agent of a 
specific infectious disease. He remained a modest man until the end of his life: 
“If my efforts have led to greater success than usual, this is due, I believe, to the 
fact that during my wanderings in the field of medicine, I have strayed onto 
paths where the gold was still lying by the wayside. It takes a little luck to be able 
to distinguish gold from dross, but that is all.”
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Ignaz Philipp Semmelweis (1818–1865) (German: [ˈɪɡnaːts ˈzɛmlv̩aɪs]; Hungarian: 
Semmelweis Ignác Fülöp [ˈsɛmmɛlvɛjs ˈiɡnaːts ˈfyløp]) was a Hungarian physician 
who discovered that simple antiseptic procedures such as handwashing could 
markedly reduce the occurrence of puerperal (or childbed) fever and save the lives 
of mothers in maternity wards. He was popularly known as “the saviour of mothers.” 
To avoid spreading microbes like SARS-CoV-2, the least controversial and most 
effective tactic today is to “properly” wash hands with soap and water. However, 
in the 19th century, this simple practice was considered scandalous. His doctrine 
was eventually accepted by medical science and control of infection was hailed by 
Joseph Lister: “I think with the greatest admiration of him and his achievement and 
it fills me with joy that at last he is given the respect due to him.” In my humble 
opinion, Semmelweis deserves to be portrayed as one of the greatest physicians 
and public health advocates of all time. Semmelweis University is a research-
led medical school in the stunningly beautiful city of Budapest in Hungary. 
Founded in 1769, it was renamed in 1969 in honor of Semmelweis. I have regularly 
visited this outstanding institution for conferences and research activities for the 
past 15 years.
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Lord Lister with his house surgeons and dressers, 1861–1893. (Credit: Wellcome 
Library [1].)
Joseph Lister with his house surgeons and dressers. Photograph by Barrauds, 
between 1890 and 1899.

Joseph Lister (1827–1912) was an English surgeon who introduced antiseptics 
during surgery. Based on the concepts of Pasteur, he employed carbolic acid to 
clean surgical wounds and insisted that his surgical team use aseptic techniques 
during surgery. Before Lister’s studies of surgery, it was believed that chemical 
damage from exposure to “bad air” (miasma) was responsible for infections 
in wounds. Lister’s studies showed that using antiseptics, washing hands, and 
wearing gloves drastically reduced the incidence of surgical site infections—basic 
hygiene principles that are critical in this era of COVID-19. He is remembered and 
honored for his remarkable accomplishments that earned him the title “Father of 
Modern Surgery.” Lister summarized the conclusions of his research: “But since 
the antiseptic treatment has been brought into full operation, and wounds and 
abscesses no longer poison the atmosphere with putrid exhalations, my wards, 
though in other respects under precisely the same circumstances as before, have 
completely changed their character; so that during the last nine months not 
a single instance of pyemia, hospital gangrene, or erysipelas has occurred in 
them.” Although asepsis and sterile techniques have replaced antisepsis as the 
primary principle in combating infection, Lister’s application of germ theory laid 
the foundation for surgery.
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This colored etching by J. B. Wunder (c. 1832) shows a man who has barricaded 
himself with a panoply of protections against the cholera epidemic. The latter is 
represented as a hag, implying an overabundance of useless advice concerning 
protection against cholera. 
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Shown above is a colored etching by R. I. Cruikshank (c. 1832) that depicts a cholera 
patient experimenting with remedies.

Cholera is an infection of the small intestine by strains of the bacteria Vibrio 
cholerae. The classic symptom is large amounts of watery diarrhea that lasts a 
few days; vomiting and muscle cramps may also occur. It is spread mostly by 
unsafe water and unsafe food that has been contaminated with human feces 
containing the bacteria. Humans are the only known host for the bacteria. 
Prevention methods against cholera include improved sanitation and access to 
clean water. Cholera vaccines, oral rehydration salts (ORS), Zinc supplementation, 
intravenous fluids, etc., are all used used for therapy and prophylaxis (with varying 
effectiveness). 
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Illustration of human viscera by the Italian anatomist, Paulo Mascagni (1752 
or 1755–1815), from his Anatomia Universa (1823–31). Image courtesy of the 
Wellcome Library, London.
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Testa Anatomica (1854); profile view of a male human head composed of writhing, 
apparently tormented naked men, by Filippo Balbi. Courtesy of the Wellcome 
Library, London.
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An image from an Indian manuscript in Sanskrit, c. 1469. This manuscript is from 
the genre of karmavipāka, meaning “the ripening of karma.” It begins with a 
salutation to the sage Dhanvantari, the traditional author of the original works 
on Ayurveda, one of the world’s oldest medical systems. Image courtesy of the 
Wellcome Library, London.

Illustrations of Tibetan materia medica from the Sman bla’i dgongs rgyan rgud 
bzhi’i nang gi ‘khrungs dpe re zhig, meaning, “A Selection of Substances used for 
the Production of Medicine based on the Teaching of the four medical Tantras.” 
Specifically, the image shows two leaves detailing traditional medicines. A 
manuscript such as this would often have been carried by a Tibetan doctor to refer 
to while treating patients. Image courtesy of the Wellcome Library, London.



35A Journey in Pictures

Wound Man image, folio 53 verso, from Claudius (Pseudo) Galen’s Anathomia, a 
15th century English anatomical manuscript. Note that the words in Latin do not 
provide any treatment regimen but merely describe the injury (“penetration by 
a sword” or “an arrow whose point has remained in the thigh”). The weapons 
are shown as they pierce the body, and the positions of internal organs are 
indicated. Figures like these can be found in several manuscripts and printed 
books produced in the 15th and 16th centuries. They might have served as a 
reminder of the injuries to which the human body is prone.
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A color lithograph from 1852 depicting a mesmeric physician taking advantage of 
his female patient. In his pocket can be seen a diploma reading “License to do 
anything medicinally.” Courtesy of the Wellcome Library.
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A page from the journal of Henry Walsh Mahon showing the effects of scurvy 
from his time aboard the HM convict ship Barrosa (1841–42). Courtesy of the 
Wellcome Library.
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Images depicting: (a) Varicella-zoster, the virus that causes chickenpox, has an 
enveloped icosahedral capsid visible in this transmission electron micrograph. 
Its double-stranded DNA genome becomes incorporated in the host DNA. 
(b) After a period of latency, the virus can reactivate in the form of shingles, 
usually manifesting as a painful, localized rash on one side of the body. Image 
(a) courtesy of Erskine Palmer and B.G. Partin—scale-bar data from Matt Russell. 
Image (b) courtesy of Paulo O/Flickr (CC-BY). Text courtesy of OpenStax (https://
openstax.org).

A thermal cycler 

A thermal cycler (left) is used during a polymerase chain reaction (PCR). PCR 
amplifies the number of copies of DNA and can assist in diagnosis of infections caused 
by microbes that are difficult to culture, such as Chlamydia trachomatis (right). 
C. trachomatis causes chlamydia, one of the most common sexually transmitted 
diseases in the US, and trachoma, the world’s leading cause of preventable 
blindness. Courtesy of the Centers for Disease Control and Prevention and 
OpenStax (https://openstax.org).
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(a) Alexander Fleming was the first to discover a naturally produced antimicrobial, 
penicillin in 1928. (b) Howard Florey and Ernst Chain discovered how to scale 
up penicillin production. Then, they figured out how to purify it and showed its 
efficacy as an antimicrobial in animal and human trials in the early 1940s. Courtesy 
of OpenStax (https://openstax.org).

Selman Waksman was the first to show the vast antimicrobial production 
capabilities of a group of soil bacteria, the actinomycetes. Courtesy of OpenStax 
(https://openstax.org).
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(a) French microbiologist Louis Pasteur, who definitively refuted the long-disputed 
theory of spontaneous generation. (b) The unique swan-neck feature of the flasks 
used in Pasteur’s experiment allowed air to enter the flask but prevented the entry 
of bacterial and fungal spores. (c) Pasteur’s experiment consisted of two parts. 
In the first part, the broth in the flask was boiled to sterilize it. When this broth was 
cooled, it remained free of contamination. In the second part of the experiment, 
the flask was boiled and then the neck was broken off. The broth in this flask 
became contaminated. Courtesy of Wellcome Images/Wikimedia Commons and 
OpenStax (https://openstax.org).
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Multicellular fungi (molds) form hyphae, which may be septate or nonseptate. 
Unicellular fungi (yeasts) cells form pseudohyphae from individual yeast cells. 
Courtesy of OpenStax (https://openstax.org).

Histoplasma capsulatum is a dimorphic fungus that grows in soil exposed to bird 
feces or bat feces (guano) (top left). Its sexual form is called Ajellomyces capsulatus. 
It can change forms to survive at different temperatures. In the outdoors, it 
typically grows as a mycelium (as shown in the micrograph, bottom left), but 
when the spores are inhaled (right), it responds to the high internal temperature 
of the body (37°C) by turning into a yeast that can multiply in the lungs, 
causing the chronic lung disease histoplasmosis. In 1905, Samuel Taylor Darling 
serendipitously identified this protozoan-like microorganism in an autopsy 
specimen while trying to understand malaria, which was prevalent during the 
construction of the Panama Canal. He named it such, because it invaded the 
cytoplasm (plasma) of histiocyte-like cells (Histo) and had a refractive halo 
mimicking a capsule (capsulatum), a misnomer. Courtesy of the Centers for Disease 
Control and Prevention.
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Photograph of Willy Burgdorfer inoculating Ornithodoros ticks. Burgdorfer 
(1925–2014) was an American scientist and an international leader in medical 
entomology. He discovered the bacterial pathogen that causes Lyme disease, 
a spirochete Borrelia burgdorferi, named in his honor. Burgdorfer’s research 
explored the interactions between animal and human disease agents and their 
transmitting arthropod vectors, particularly ticks, fleas and mosquitoes. His 
research contributions are published in more than 225 papers and books. 
They cover a wide field of investigations, including those on relapsing fevers, 
plague, tularemia, Colorado tick fever, Rocky Mountain spotted fever, as well as 
other bacterial and viral diseases. Photograph courtesy of the Rocky Mountain 
Laboratories, NIH.

A bulls-eye rash is one of the common symptoms of Lyme diseases, but up to 
30% of infected individuals never develop a rash. Erythema migrans or erythema 
chronicum migrans is an expanding rash often seen in the early stage of Lyme 
disease, and also – but less commonly – can be caused by southern tick-associated 
rash illness (STARI). It can appear anywhere from one day to one month after a 
tick bite. This rash does not represent an allergic reaction to the bite, but rather an 
actual skin infection of one of the Lyme bacteria species from the genus Borrelia. 
The rash’s name comes from New Latin for “migrating redness.” Text courtesy of 
Wikipedia. Image courtesy of the Centers for Disease Control and Prevention.
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Endogenous normal prion protein (PrPc) is converted into the disease-causing 
form (PrPsc) when it encounters this variant form of the protein. PrPsc may arise 
spontaneously in brain tissue, especially if a mutant form of the protein is present, 
or it may originate from misfolded prions consumed in food that eventually find 
their way into brain tissue. Courtesy of the US Department of Agriculture and 
OpenStax (https://openstax.org).

Creutzfeldt-Jakob disease (CJD) is a fatal disease that causes degeneration of 
neural tissue. (a) These brain scans compare a normal brain to one with CJD. 
(b) Compared to a normal brain, the brain tissue of a CJD patient is full of sponge- 
like lesions, which result from abnormal formations of prion protein. (credit 
(a) (right): Dr. Laughlin Dawes; credit (b) (top): Suzanne Wakim; credit (b) 
(bottom): the Centers for Disease Control and Prevention). Courtesy of and OpenStax 
(https://openstax.org).

https://openstax.org
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Dermatophytosis, also known as ringworm, is a fungal infection of the skin. 
It presents as a raised ring, which is gray or brown on brown or black skin (a), 
and red on lighter skin (b). Typically it results the red, itchy, scaly, circular rash 
shown in (b) above. Hair loss may occur in the area affected. Symptoms usually 
start 4-14 days following exposure. Multiple areas can be affected at a given time. 
The most common term for the infection, “ringworm,” is a misnomer, since the 
condition is caused by fungi of several different species and not by parasitic 
worms. Risk factors include using public showers, contact sports such as wrestling, 
excessive sweating, contact with animals, obesity, and poor immune function. 
Ringworm can spread from other animals or between people. Diagnosis is often 
based on the appearance and symptoms. It may be confirmed by either culturing 
or looking at a skin scraping under a microscope. Prevention is accomplished 
by keeping the skin dry, not walking barefoot in public, and not sharing personal 
items. Treatment is typically with antifungal creams such as clotrimazole or 
miconazole. If the scalp is involved, antifungals by mouth such as fluconazole may 
be needed. Globally, up to 20% of the population may be infected by ringworm 
at any given time. Infections of the groin are more common in males, while 
infections of the scalp and body occur equally in both sexes. Infections of the scalp 
are most common in children while infections of the groin are most common in 
the elderly. Descriptions of ringworm date back to ancient history. Text courtesy 
of Wikipedia. Images courtesy of the Centers for Disease Control and Prevention.

Exposure to Pseudomonas aeruginosa in the water of a pool or hot tub can 
sometimes cause a skin infection that manifests as “hot tub rash.” Courtesy of 
“Lsupellmel”/Wikimedia Commons.
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(a) A scanning electron micrograph shows many Giardia parasites in the 
trophozoite, or feeding stage, in a gerbil intestine. The mucosa surface is almost 
entirely obscured by attached trophozoites. (b) An individual trophozoite of 
G. lamblia is visualized here in a scanning electron micrograph. This waterborne 
protist causes severe diarrhea when ingested. Giardia is a genus of anaerobic 
flagellated protozoan parasites that colonize and reproduce in the small intestines 
of several vertebrates, causing the disease giardiasis. Their life cycle alternates 
between a swimming trophozoite and an infective, resistant cyst. Giardia 
were first described by Leeuwenhoek in 1681 while the genus is named after 
the French zoologist Alfred Mathieu Giard. Micrographs courtesy of the Centers 
for Disease Control and Prevention.

Malaria is a disease caused by a eukaryotic parasite transmitted to humans by 
mosquitos. Micrographs (left and center) show a sporozoite life stage, trophozoites, 
and a schizont in a blood smear. On the right, a primary defense against mosquito-
borne illnesses like malaria is depicted – mosquito netting. (Credit left: Ute 
Frevert; credit middle: the Centers for Disease Control and Prevention; credit 
right: Tjeerd Wiersma). Courtesy of OpenStax (https://openstax.org).
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Skin rash, shown above due to varicella or chickenpox, is caused by the highly 
contagious varicella-zoster virus (VZV). The characteristic rash seen here is partly 
a result of inflammation associated with the body’s immune response to the virus. 
Inflammation is a response mechanism of innate immunity that helps the body 
fight off a wide range of infections. The disease results in a characteristic skin 
rash that forms small, itchy blisters, which eventually scab over. It usually starts 
on the chest, back, and face. It then spreads to the rest of the body. The rash 
and other symptoms, such as fever, tiredness, and headaches, usually last five to 
seven days. Complications may occasionally include pneumonia, inflammation of 
the brain, and bacterial skin infections. The disease is usually more severe in adults 
than in children. Chickenpox is an airborne disease which spreads easily from 
one person to the next through the coughs and sneezes of an infected person. 
The incubation period is 10–21 days, after which the characteristic rash appears. 
It may be spread from one to two days before the rash appears until all lesions 
have crusted over. It may also spread through contact with the blisters. Those 
with shingles may spread chickenpox to those who are not immune through contact 
with the blisters. The disease can usually be diagnosed based on the presenting 
symptom. However, in unusual cases it may be confirmed by polymerase chain 
reaction (PCR) testing of the blister fluid or scabs. Testing for antibodies may 
be done to determine if a person is immune. People usually only get chickenpox 
once. Although reinfections by the virus occur, these reinfections usually do not 
cause any symptoms. Since its introduction in 1995, the varicella vaccine has 
resulted in a decrease in the number of cases and complications from the disease. 
It protects about 70–90 percent of people from disease with a greater benefit for 
severe disease. Routine immunization of children is recommended in many 
countries. Immunization within three days of exposure may improve outcomes 
in children. Treatment of those infected may include calamine lotion to help with 
itching, keeping the fingernails short to decrease injury from scratching, and the 
use of paracetamol (acetaminophen) to help with fevers. For those at increased 
risk of complications, antiviral medication such as acyclovir are recommended. 
Text courtesy of Wikipedia. Image courtesy of John Noble, Centers for Disease Control 
and Prevention.



47A Journey in Pictures

A 1913 advertisement from London titled “Really Painless Extractions.” But, were 
such extractions possible over a century ago?

Illustration demonstrating the use of the dental key for extracting teeth. Drawing 
by Christophe Francois Delabarre, in “Odontologie, ou, observation sur les dents 
humaines,” 1815, France.

A dental extraction (also referred to as tooth extraction, exodontia, exodontics, or 
informally, tooth pulling) is the removal of teeth from the dental alveolus (socket) in 
the alveolar bone. Historically, dental extractions have been used to treat a variety 
of illnesses. Before the discovery of antibiotics, chronic tooth infections were often 
linked to a variety of health problems, and therefore removal of a diseased tooth 
was a common treatment for various medical conditions. Instruments used for 
dental extractions date back several centuries. In the 14th century, Guy de Chauliac 
invented the dental pelican, which was used through the late 18th century. The 
pelican was replaced by the dental key which, in turn, was replaced by modern 
forceps in the 19th century. As dental extractions can vary tremendously in 
difficulty, depending on the patient and the tooth, a wide variety of instruments 
exist to address specific situations. Rarely, tooth extraction was used as a method 
of torture, e.g., to obtain forced confessions. Courtesy of Wikipedia.
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A surgeon, sitting on the floor, attends to a patient’s leg, as he lies on a bed. Gouache 
painting by an Indian artist, c. 1825.
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A crowd of medical staff standing around a woman patient in bed in a hospital 
ward. The “ward round” has been a source of medical learning since the time of 
Osler, but what is it like for the patient? I find it outrageous that around 20 people 
are crowing this patient. I am not sure if they all appeared for the photograph 
or if they all were part of the ward round. In any case, in my view, the patient in 
this photograph seems uncomfortable and worried. Is this why I note murals of 
foliage and allegories painted on the walls? But, they are likely to provide little 
comfort to the patient. However, over the years, much has been done to improve 
the experience of the patient during teaching ward rounds: (i) patient consent is 
now essential before taking medical students to see them; and (ii) now-a-days 
teaching rounds are often conducted separate from the clinical rounds so that 
patient care can be prioritized. I feel that medicine needs to be even more patient-
centric. Image source: Seeberger Freres, c. 1910, France. (CC BY 2.0).
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This wood engraving by G. Morrow from London, 1914, depicts a medical student 
being examined for his bedside manner by a group of senior doctors. Teaching 
and assessing communication skills is a vital duty for the medical educator. 
However, even today, patients only play a peripheral role in the assessment of 
physicians and medical care they are receiving. Often, their role is little more 
than tokenism. In my view, patient involvement in both curriculum design and 
assessment is essential. Things are gradually changing, though, and efforts are 
being made at some institutions to empower the patient.

The WHO defines empowerment as: “A process in which patients understand their 
role, are given the knowledge and skills by their health-care provider to perform 
a task in an environment that recognizes community and cultural differences 
and encourages patient participation.”
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Doctors receiving their degrees in a degree ceremony in Edinburgh. Source: 
Illustrated London News, London, 1845. Here we can see the traditional “capping” 
ceremony taking place with the new physician at the front bowing to receive his 
cap. In my view, it is important that formal ceremonies like this graduation 
ceremony, white coat ceremony, etc. take place. Despite emphasis on such events, 
continuous professional development must be emphasized and be a pivotal part 
of medicine. In this context, William Henry Welch (1850–1934), known as the 
‘“Dean of American Medicine,” was an early advocate of lifelong learning and in 
1892 remarked: “medical education is not completed at the medical school: it is 
only begun.” Here, it is worth providing an excerpt from an address given on 
October 1, 1910 by Dr. Sprigge at the opening of the Medical Session at St. George’s 
Hospital, London: “But education does not happen to end with registration, or 
qualification, with the obtaining of a commission, a diploma, or a degree, and 
there is no professional life in which this truth can be seen more clearly than 
in the medical life, in relation to which it is stark staleness to say that education 
never ceases and that the longer we practise our calling the more we have the 
opportunity of learning, of testing that learning, and of obtaining its rewards.”
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A wood engraving from 1854 depicting A meeting of the college for the Harveian 
lecture, The Royal College of Physicians, Trafalgar Square, London. According to 
Jules Older (BMJ 1985; 290:930), medical meetings “should be about learning 
and change (never mind job seeking, flirtation, tax breaks, drinking, and the rest 
of the conference’s hidden curriculum).” And, how often should physicians attend 
them? According to Francis Martin Rouse Walshe (Perspect Biol Med 1959; 2:197), 
“symposia, like hard liquor, should be taken in reasonable measure, at appropriate 
intervals.” Image courtesy of the Wellcome Library.
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A wood engraving after G. Du Maurier, London showing an ill physician refusing 
to let his wife call another doctor. Often, good doctors make bad patients. In my 
view, a physician should be able to gauge how unwell he or she is and know when 
to stop rendering medical care rather than continue on and possibly harm patients 
in the process. Society places a lot of pressure on physicians and views them as 
superheroes lacking any weakness. I have observed this in every culture and 
every country that I have visited. We doctors are human and suffer from the same 
ailments as others. Image courtesy of the Wellcome Library.
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Charles Horace Mayo (1865–1939) was an American 
surgeon, who, along with his brother William James 
Mayo, founded the Mayo Clinic. He was among the first to 
recognize the relationship between teaching, learning 
and patient care: “the safest thing for a patient is to be in 
the hands of a man engaged in teaching medicine. In order 
to be a teacher of medicine the doctor must always be 
a student” (Proceedings of the Staff Meetings of the Mayo 
Clinic 1927; 2:223).

Harvey Williams Cushing (1869–1939) was an America 
neurosurgeon and educator who described Cushing’s 
syndrome and the Cushing reflex. Cushing’s syndrome 
is a collection of signs and symptoms due to prolonged 
exposure to glucocorticoids such as cortisol. Cushing’s 
syndrome is caused by either excessive cortisol-like 
medication (e.g., prednisone), or a tumor that either 
produces or results in the production of excessive cortisol 
by the adrenal glands. Cases due to a pituitary adenoma are 
known as Cushing’s disease. A number of ectopic tumors 

may also cause Cushing’s.

Like him, I firmly believe that medical learning and teaching go hand-in-hand 
and is a lifelong endeavor. Cushing was a dedicated teacher and an enthusiastic 
proponent of self-directed learning: “It is someone’s business in every medical 
school to teach laboratory methods to the students but it is no one’s particular 
business to teach them how to use medical literature …Short talks on the use of 
the library might well be made an obligatory sectional exercise for students” 
(H. Cushing. Bookshelf browsing: The doctor and his books. American Journal 
of Surgery 1928; 4(1):100–110). It is often said that a good surgeon knows how 
to operate while a great surgeon knows when to operate. In this regard, 
Cushing was an early advocate of these “non-surgical aspects of surgical education”: 
“I would like to see the day when somebody would be appointed surgeon 
somewhere who had no hands, for the operative part is the least part of the work” 
(Letter to Dr. Henry Christian, November 20, 1911). Photo dated 1938 is kindly 
provided by the Wellcome Trust, UK.
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Colored wood engraving after a sketch by Lieutenant Cameron depicts a Mrua 
medicine man or shaman with his assistants, Central Africa. Courtesy of the 
Wellcome Library.
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A physician reading a recipe instructs his assistant who is mixing with a pestle and 
mortar. Engraving after a twelfth century manuscript. Courtesy of the Wellcome 
Library.
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Moses ben Maimon (1138–1204), commonly known as Maimonides (/maɪˈmɒnɪdiːz/) 
and also referred to by the acronym Rambam (Hebrew: רמב״ם), was a medieval 
Sephardic Jewish philosopher who became one of the most prolific and influential 
Torah scholars of the Middle Ages. Photogravure. Courtesy of the Wellcome Trust, 
UK.
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Mondino de Luzzi, or de Liuzzi or de Lucci, (c. 1270–1326), also known as Mundinus, 
was an Italian physician, anatomist and professor of surgery, who worked in 
Bologna. In this oil painting he is making his first dissection in the anatomy theatre 
in Bologna, 1318. He is often credited as the restorer of anatomy because he 
reintroduced the practice of public dissection of human cadavers and writing 
the first modern anatomical text. Oil painting by Ernest Board, c. 1910. 
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Early fourteenth century pen and wash drawing showing a standing female healer, 
perhaps of Trotula, clothed in red and green with a white headdress, holding 
up a urine flask to which she points with her right hand. Source: Miscellanea 
medica XVIII. Folio 65 recto (=33 recto).
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An engraving dated 1794 of Thomas Linacre or Lynaker (c. 1460–1524), an 
English humanist scholar and physician.
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Ambroise Paré, as an apprentice barber surgeon in a busy shop in Paris. Wood 
engraving by E. Morin, after J. Ansseau.

Bloodletting set of a barber surgeon, beginning of 19th century, Märkisches Museum 
Berlin. Photograph kindly provided by Wikipedia.
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John Banister (1533–1610), an English anatomist, surgeon and teacher, giving 
the “visceral lecture” to surgeons at the Barber-Surgeons’ Hall, London, in 1581. 
He published The Historie of Man, from the most approved Authorities in this 
Present Age in 1578. Oil painting by Jack Orr.
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Francis Bacon (1561–1626), also known as Lord Verulam, was an English 
philosopher and statesman who served as Attorney General and Lord Chancellor 
of England. Bacon led the advancement of both natural philosophy and the 
scientific method and his works remained influential even in the late stages of the 
Scientific Revolution. Bacon has been called the father of empiricism. He argued 
for the possibility of scientific knowledge based only upon inductive reasoning 
and careful observation of events in nature. He believed that science could be 
achieved by the use of a sceptical and methodical approach whereby scientists 
aim to avoid misleading themselves. Although his most specific proposals about 
such a method, the Bacoonian method, did not have long-lasting influence, the 
general idea of the importance and possibility of a sceptical methodology makes 
Bacon one of the later founders of the scientific method. His portion of the method 
based in scepticism was a new rhetorical and theoretical framework for science, 
whose practical details are still central to debates on science and methodology. 
Image kindly provided by the Wellcome Library. Text courtesy of Wikipedia.
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A physician in traditional costume holding an ointment jar is supervising an 
apprentice who is mixing a concoction in a pot over a fire. Woodcut, Early Sixteenth 
Century.
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A dissection is in progress with the anatomy professor at his lectern. Line block, after 
a drawing after a woodcut, 1493. After: Mondino dei Luzzi. Published: Laboratorios 
del Norte de España (Spain, 1950?). This image shows the classic way of teaching/
learning gross anatomy via dissection of donated cadavers. The anatomy professor 
is professing at his pulpit, the demonstrator is performing the actual dissection, 
and the students are mere observers. Reforms would lead to professors 
descending from their pulpits and doing the dissection, and finally to the students 
themselves doing the dissections under supervision. I learnt gross anatomy via 
a variety of means: human cadaver dissection, dissected material, life models, 
radiological images, and the digitally-interactive 3D Anatomage table. Image 
courtesy of the Wellcome Library.
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Watercolor painting showing a dying patient surrounded by a group of doctors 
and medical students. This painting is as notable for what is missing as for what is 
present: there are no nurses, patient’s family, intravenous catheters, intubation 
equipment, cardiorespiratory monitors or other modern sacramental instruments 
of death and dying. I note a possible enema delivery device on the floor. The 
inscription at the top of the image reads: “When once the short lived mortal dies, 
a night eternal seals his eyes.” Courtesy of the Wellcome Library.
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Memorial, erected by the inhabitants of Dundalk in Ireland, to Geo Gillichan, 
MD, for his work during the Irish fever epidemic. He died in 1817. The memorial 
depicts a traveler helping an ill man by the roadside – possibly an allusion to the 
Good Samaritan. The image was taken from the book F. Barker and J. Cheyne. 
(1821). An Account of the Rise, Progress, and Decline of the Fever Lately Epidemical 
in Ireland, Together with Communications from Physicians in the Provinces. 
Baldwin, Cradock and Joy, Dublin.
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Thomas Henry Huxley (1825–1895), an English biologist and anthropologist 
specializing in comparative anatomy, was nicknamed “Darwin’s bulldog” for his 
aggressive defense of Darwin’s ideas. This cartoon shows the “bulldog” in an 
aggressive posture. The caricaturist was Carlo Pellegrini, nicknamed Ape, who 
worked for Vanity Fair. 

Huxley had a strong influence on the modernization of medical curricula in the 
nineteenth century and was one of the first medical teachers to highlight the 
learning approach of medical students: “…and I am quite sure a very considerable 
number of young men spend a large portion of their first session simply learning 
how to learn in a fashion that is entirely new to them” T. Huxley. (1883). Introductory 
address on the intervention of the state in the affairs of the medical profession. 
BMJ 2:709). His forthright assessment of the primary purpose of education 
is clear here: “Perhaps the most valuable result of all education is the ability 
to make yourself do the thing you have to do, when it ought to be done, whether 
you like it or not.”



69A Journey in Pictures

This color sketch titled “Physician” was published by Engelmann, Graf, Coindet 
& Co, London in 1829. In today’s medical education, reading is central to learning 
and also to keeping up with advances in various specialities: “If we take into 
account the pivotal role that reading has in a doctor’s continuous learning then 
reading should be generously honored, allowing doctors to meet at least half 
of any set annual standard of credit points by reporting their reading and its 
perceived influence on their practice” (H. A. Holm. (2000). Should doctors get 
CME points for reading? Yes: Relaxing documentation doesn’t imply relaxing 
accountability. BMJ 320:394). However, the massive explosion of new medical 
knowledge published every year is impossible for a physician to keep abreast of. 
Therefore, the modern emphasis in continuous professional development has 
turned to critical reading skills, whereby physicians consider the validity and 
relevance of the content that they read and reflect on how they might apply it to 
their specific practice.
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Portrait by Cecilia Beaux dated 1895 of John Shaw Billings (1838–1913), an 
American librarian, building designer, and surgeon who worked at the National 
Library of Medicine. In fact, he developed the National Library of Medicine (formerly 
the Library of the Surgeon General’s Office in the US). He noted the importance 
of high-quality medical informatics in the delivery of both medical education 
and clinical care. He is credited with setting up Index Medicus, a comprehensive 
index of articles in medical journals. Today, the National Library of Medicine is the 
biggest medical library in the world. Like others, Billings was also a strong believer 
in the importance of ongoing medical education following qualification: “The 
education of the doctor which goes on after he has his degree is, after all, 
the most important part of his education” (Boston Medical and Surgical Journal, 
1894; 131:140).

Jean Baptiste Pierre Antoine de Monet Lamarck (1744–1829). Colored etching by 
J. M. Frémy, after C. Thévenin, 1801.
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A foppish medical student smoking a cigarette – denoting a cavalier attitude. 
Sketch, dated 1840, by Joseph Kenny Meadows after William Wordsworth and 
John Orrin Smith. Image courtesy of the Wellcome Library.
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A physician shouting at his assistant. In this print, the assistant is scared, confused 
and unlikely to learn or to carry out the instructions asked of him. Bullying 
in medicine remains a significant problem to this day, with medical students, 
nurses, hospital staff, and physicians in training the typical victims of bullying. 
Hierarchical medical structures are to blame, in part to bullying. It is a vicious cycle 
where the bullied eventually turns into the bully. Bullying is clearly harmful to 
the entire medical enterprise: “...bullying, intimidation, and humiliation are 
essential in maintaining all hierarchies, but I still can’t find the evidence that 
they are any good for producing doctors” (Fraser’s Magazine 1862; 66:574). It 
also negatively impacts productivity: “The negative impact that bullying and 
harassment have on the wellbeing of students and doctors, overall morale in 
the medical workforce, and recruitment and retention in the profession demand 
our continuing efforts to resolve these problems” (K. Walsh, P. H. Gompertz, 
and A. G. Rudd. (2002). Stroke care: How do we measure quality? Postgrad Med J  
78(920):322–326).
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Ecole de chirurgie, Paris, scene in theatre showing anatomical demonstration. 
Source: J. Gondoin. (1780). Description des ecoles de chirurgie. P. D. Pierres, Paris. 
Plate XXIX.
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Etching from 1781 by D. N. Chodowiecki, Leipzig, depicting doctors disputing 
while the patient is unattended and ignored. Have I seen this before? Disputing 
doctors who ignore their patients should become museum pieces – both in 
medical education and in clinical care. The pivotal role of patients today cannot be 
underestimated, their role is certain to only expand in the future: “Let the young 
know they will never find a more interesting, more instructive book than the 
patient himself ” (Giorgio Baglivi, 1668–1707).
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Oil painting of Richard Bright (1789–1858), an English physician, educator and 
researcher. This rather formal and posed painting is by Frederick Richard Say. 
Source: Thomas Joseph Pettigrew, Medical Portrait Gallery, vol. 2 (1838).

Bright was an early pioneer in the research of kidney disease. He conducted 
research into kidney disease at Guy’s Hospital, London and discovered nephritis 
(originally called Bright’s disease). It is interesting to note that his contemporaries 
at Guy’s included Thomas Addison and Thomas Hodgkin.
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A colored etching of a gagging man surrounded by confused consultants and 
medical students. It was published by S.W. Fores, London on April 18, 1800. Medical 
education has evolved since 1800; it has become more patient-centric. However, 
as I study this image, it is hard for me to wonder if these 19th century teachers and 
learners truly cared about the patient they were examining and learning from. 
It appears to me that they are horrified, not by the plight of the patient, but 
whether the patient is contributing in the process of their education or merely 
serving as a silent prop. Why do I think so? Well, read the caption beside them 
that reads: “Is that all we are to be taught for our money?” (I had to use a magnifying 
glass to read the caption due to the print size). 
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A 19th century lithograph of a medical student, smoking, with a tankard and 
Quain’s Anatomy on the table. The lithograph was published by Brewer and 
Co./Leoni Lee, London. Quain’s Anatomy was one of the principal anatomical 
textbooks of its day. However, it was not intended to serve as a beer mat for 
students’ tankards – as it is in this lithograph. Recent data from literature 
establishes that physicians have a higher rate of alcohol and substance dependency 
than that found in the general population. With this background, it may be wise 
to revisit a sage remark by a literary giant from the past: “a parcel of lazy, idle 
fellars, that are always smoking and drinking and lounging …a parcel of young 
cutters and carvers of live people’s bodies, that disgraces the lodgings” (C. Dickens. 
(1837). The Pickwick Papers. Chapman and Hall, London).
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James Paget (1814–1899) was an English surgeon and pathologist who described 
osteitis deformans (Paget’s disease of the bone) and intraductal breast cancer 
(Paget’s disease of the nipple; mammary and extramammary). He is considered, 
together with Rudolf Virchow, as one of the founders of scientific medical 
pathology. His famous works included Lectures on Tumours (1851) and Lectures 
on Surgical Pathology (1853). This half-length portrait of the robed Paget is by 
Thomas Herbert Maguire. Academics wearing robes dates back to the Middle Ages 
when universities were places of religion as well as scholarship.
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A doctor telling his apprentice how to use language correctly. Wood engraving 
after J. Leech, 1817–1864. Courtesy of the Wellcome Library.
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Presumed self-portrait (c. 1510) of the genius, Leonardo da Vinci (1452–1590) 
at the Royal Library of Turin, Italy. A reproduction of this self-portrait appears in 
Del Cenacolo di Leonardo da Vinci by Giuseppe Bossi, 1810.
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The fetus in the womb drawing by Leonardo da Vinci. Studies of the Fetus in the 
Womb are two colored annotated sketches by Leonardo done around 1511. Here 
one is shown. The studies correctly depict the human fetus in its proper position 
inside a dissected uterus. Leonardo depicted the uterus with one chamber, in 
contrast to theories that the uterus had multiple chambers which many believed 
divided fetuses into separate compartments in the case of twins. He also correctly 
drew the uterine artery and the vascular system of the cervix and vagina. 
Leonardo studied human embryology with the help of anatomist Marcantonio 
della Torre and saw the fetus within a cadaver. Text and drawing kindly provided 
by Wikipedia. 
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Leonardo’s physiological sketch of the human brain and skull (c. 1510).



85A Journey in Pictures

Blood transfusion apparatus, UK, 1914–1918. It’s 1917, and you are a wounded 
soldier at a casualty clearing station on the Western Front. You are bleeding badly 
and going into shock. You are in danger of dying and urgently need blood – where’s 
the nearest blood bank? It is right next to you. Your blood transfusion will come 
directly from another patient. Is it safe? It’s the best method available at the time, 
particularly if your surgeon is Lieutenant Geoffrey Keynes of the Royal Army 
Medical Corps. Keynes designed and pioneered this portable blood transfusion kit, 
with a special device in the flask for regulating flow. Why didn’t Keynes use 
stored blood? It didn’t keep very well. It needed to be refrigerated – a difficult task 
in field hospitals, and it clotted into lumps unless an anticoagulant was added. 
While it became technically possible to do this during the First World War, the 
patient-to-patient method was still more widely used. Matching of blood groups 
was recommended, but there was not always time. The first blood banks stored O 
type blood – suitable for all recipients. But in the meantime, you were lucky to 
have reached a casualty clearing station, to take your chances with an emergency 
transfusion. And who better than Lieutenant Geoffrey Keynes? In 1921 he 
co-founded London’s Blood Transfusion Service, and a year later published Britain’s 
first textbook on the subject. Courtesy of the Science Museum, London and the 
Wellcome Collection.
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Simpson type obstetrical forceps, London, 1871–1900. These long obstetrical 
forceps are made of steel and ebony. They follow a forceps design by James Young 
Simpson (1811–1870), a Scottish physician and obstetrician. The forceps are 
longer and heavier than his short-type forceps. They delivered babies from higher 
up the birth canal. Simpson’s long and short forceps were adapted in many 
later designs. They were manufactured by Mayer and Melzer, London. Courtesy of 
the Science Museum, London and the Wellcome Collection.

Heart-lung machine, London, 1955–1960. The heart-lung machine performs the 
functions of the heart and lungs during surgery. A pump takes over the action of 
the heart, supplying the body with blood. The heart can then be stopped, making 
it easier to operate on. The patient’s blood flows over the rotating discs where 
oxygen is blown across it, effectively taking over the action of the lungs. This 
machine with a pump oxygenator was conceived by Denis Melrose (1921–2007) 
at the Postgraduate Medical School in Hammersmith in London, in the early 
1950s. Melrose also developed a way to stop the heart beating during heart 
surgery using potassium citrate. The technique is still used today and is called 
cold cardioplegia. The machine shown here was the first to be used in open heart 
surgery operations at the Postgraduate Medical School. It was manufactured by 
New Electronic Products, London. Courtesy of the Science Museum, London and 
the Wellcome Collection.
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Surgical instrument set, Germany, 1939. This extensive steel surgical instrument 
set contains a wide range of the equipment an army surgeon may have needed at 
a German field hospital. Some of the instruments, such as the amputation knives 
and saw, are for specific tasks. Other instruments, such as the forceps for clamping 
bones, arteries, and intestines, have a more general use. The kit is labelled with 
the German word Hauptbesteck and the date. Hauptbesteck translates as “main 
cutlery,” “cutlery” being another word for surgical instruments. The use of steel 
for the case as well as the instruments ensured that this equipment could be 
sterilized easily. It was manufactured by Jetter and Scheerer, Tuttlingen, 
Baden-Württemberg, Germany. Courtesy of the Science Museum, London and the 
Wellcome Collection.

Lithotomy set, Paris, 1820–1860. Lithotomy was a procedure where a stone 
in the bladder or urethra was removed by means of surgery. This thirty-piece 
instrument set contained all the necessary instruments to carry out the operation, 
including four gorgets, specialized knives used in lithotomy, and six lithotomy 
staffs, which are grooved to guide the gorget towards the stone. This set was made 
by Charrière, a surgical instrument maker based in Paris, France. Courtesy of 
the Science Museum, London and the Wellcome Collection.



88 Surgical and Medical Specialties

Self-administering enema syringe, Europe, before 1935. Enema syringes vary 
in shape and material but they are all intended to introduce liquids such as 
medications or purgatives into the body via the rectum – a once very common 
medical procedure. After the ivory nozzle was inserted into the anus, liquid was 
pumped through the metal tubing from the metal reservoir. It allowed a person to 
give themselves the enema rather than relying on a physician or nurse and 
so was probably used in the home. It was produced somewhere in Europe but 
the manufacturer is unknown. Courtesy of the Science Museum, London and the 
Wellcome Collection.

Otosporin drops, 1968. One of a series of leaflets (traditional remedies) issued by 
Burroughs Wellcome & Co. advertising Otosporin, a remedy for otitis. This photo 
shows a man undergoing a traditional medical procedure to his ear by a woman 
at the dinner table. Courtesy of Burroughs Wellcome & Co. and the Wellcome 
Collection.
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Lymphatic filariasis, commonly known as elephantiasis, is a neglected tropical 
disease. It is a painful and profoundly disfiguring disease caused by infection with 
parasites classified as nematodes (roundworms) that are transmitted through 
the bites of infected mosquitoes. Note that the scrotum and right arm are slightly 
affected. Courtesy of Dr. Turner (Samoa) and the Wellcome Collection.
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I. P. Pavlov and students, St. Petersburg, 1904. This photo is from the vivisection 
room, Physiology Department at the Imperial Institute of Experimental Medicine. 
Left to right: B.P. Babkin (pouring tea), S.V. Paraschuk (behind), V.V. Savich 
(foreground, drinking), V.N. Boldirev (in white coat), L.A. Orbeli (behind), 
E.A. Ghanike, P.A. Arbekov (seated at table), L.F. Piontkovskiy (?), V.P. Neelov, 
N.I. Heiman, G.B. Barlatskiy, I.S. Tsitovitch. Courtesy of the Wellcome Collection.

Ivan Petrovich Pavlov (Russian: Ива́н Петро́вич Па́влов, 1849–1936), was a 
Russian experimental neurologist, psychologist and physiologist known for his 
discovery of classical conditioning through his experiments with dogs. The concept 
for which Pavlov is famous is the “conditioned reflex” that he developed in 1901. 
Pavlov noticed that his dogs began to salivate in the presence of the technician 
who normally fed them, rather than simply salivating in the presence of the food. 
If a buzzer or metronome was sounded before the food was given, the dog would 
later come to associate the sound with the presentation of the food and salivate 
upon the presentation of the sound stimulus alone. He was awarded the 1904 
Nobel Prize in Physiology or Medicine “in recognition of his work on the 
physiology of digestion, through which knowledge on vital aspects of the subject 
has been transformed and enlarged.” Pavlov's dog, the Pavlovian session, and 
Pavlov's typology are named in his honor.
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Dissection of malariated mosquito. Ronald Ross (1857–1932) was a British medical 
doctor who received the Nobel Prize for Physiology or Medicine in 1902 for his 
work on the transmission of malaria. His discovery of the malarial parasite in the 
gastrointestinal tract of a mosquito in 1897 proved that malaria was transmitted 
by mosquitoes, and laid the foundation for the method of combating the disease. 
Ross was a polymath, writing a number of poems, published several novels, and 
composed songs. He was also an amateur artist and mathematician. He worked 
in the Indian Medical Service for 25 years. It was during his service that he made 
the groundbreaking medical discovery. After resigning from his service in India, 
he joined the faculty of Liverpool School of Tropical Medicine, and continued 
as Professor and Chairman of Tropical Medicine of the institute for 10 years. 
In 1926, he became Director-in-Chief of the Ross Institute and Hospital for 
Tropical Diseases, which was established in honor of his works. He remained 
there until his death. Image courtesy of the Ross Archive at the London School of 
Hygiene and Tropical Medicine and the Wellcome Collection. Text courtesy of 
Wikipedia.
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Malaria parasites. The page in Ross’ notebook where he recorded on August 20, 
1897 the “pigmented bodies” in mosquitoes that he later identified as malaria 
parasites. Source: R. Ross. (1923). Memoirs with a Full Account of the Great Malaria 
Problem and Its Solution. John Murray, London.
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Medical education is enhanced through the use of technology. This image, a halftone 
after a drawing by W. Woekkoek in 1909, depicts the use of a lantern screen. 
Lantern screens were used to allow medical students to view an operation from 
a viewpoint above an operating table through the use of a projecting periscope. 
The use of such technological advances have allowed students to more fully 
engage in medical procedures throughout their education. In this context, one 
is reminded of the aphorism: “Tell me and I’ll forget. Show me and I may not 
remember. Involve me and I’ll understand.” Image source: W. Koekkoek. The 
Illustrated London News, 17 April 1909.



94 Surgical and Medical Specialties

Oil on wood painting by Rembrandt van Rijn. Nicolaes Tulp (1593–1674), a 
Dutch surgeon from the Netherlands, teaching a group of students about human 
anatomy in The Hague. Tulp was a very well respected doctor and was the subject 
of this masterpiece by Rembrandt, titled The Anatomy Lesson of Dr. Nicolaes Tulp. 
He was also a college tutor and performed anatomy demonstrations on criminals 
who had been executed. The body is that of a male criminal and it is no coincidence 
that the cadaver’s face is partly in shadow – this was known as the “shadow 
of death” and was a signature technique of Rembrandt. Image courtesy of the 
Wellcome Collection.
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Painted by Franz Anton Maulbertsch (1724–1796) in the 18th century, The Quack 
Doctor shows a barber-surgeon pulling teeth at a temporary stall in town.
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Wax anatomical figure of a reclining woman, Florence, Italy by Clemente 
Michelangelo Susini (1754–1814). The Italian sculptor became renowned for his 
wax anatomical models, that vividly and accurately depicted partly dissected 
corpses. Wax anatomical figures were used in medical education in the 
seventeenth and eighteenth centuries. They were typically male, and female 
figures emphasized how the female body was different. Image courtesy of the 
Science Museum, London and the Wellcome Collection.
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Colored copper engraving (c. 1721) by Paul Fürst of a plague doctor of Marseilles 
(introduced as “Dr. Beaky of Rome”). The doctor's  nose-case is filled with herbal 
material to keep off the plague. A plague doctor was a physician who treated 
victims of bubonic plague during epidemics. These physicians were hired by cities 
to treat infected patients regardless of income, especially the poor that could not 
afford to pay. Plague doctors had a mixed reputation, with some citizens seeing 
their presence as a warning to leave the area. In many cases these doctors were 
not experienced physicians or surgeons; instead, being volunteers, second-rate 
doctors, or young doctors just starting a career. They rarely cured patients, instead 
serving to record death tolls and the number of infected people for demographic 
purposes. Courtesy of Wikipedia.
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A street scene (c. 1765) depicting an itinerant dentist of the seventeenth century. 
An orator is standing on a table. People are lined up behind another man who is 
sitting with two dental instruments, one in his hand and the other in his mouth. 
His patient is raising his right arm while resting his head in the dentist’s lap. 
The rest of the town is going about their business as usual. Source: Leonaris Jacopo, 
US National Library of Medicine.
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Left: A painting of Edward Jenner depicts a cow and a milkmaid in the background. 
Right: Lesions on a patient infected with cowpox, a zoonotic disease caused by 
a virus closely related to the one that causes smallpox.

Although variolation had been practiced for centuries, the English physician, 
Edward Jenner (1749–1823) is generally credited with developing the modern 
process of vaccination. Jenner observed that milkmaids who developed cowpox, a 
disease similar to smallpox but milder, were immune to the more serious smallpox. 
This led Jenner to hypothesize that exposure to a less virulent pathogen could 
provide immune protection against a more virulent pathogen, providing a safer 
alternative to variolation. In 1796, Jenner tested his hypothesis by obtaining 
infectious samples from a milkmaid’s active cowpox lesion and injecting the 
materials into a young boy. The boy developed a mild infection that included a 
low-grade fever, discomfort in his axillae and loss of appetite. When the boy was 
later infected with infectious samples from smallpox lesions, he did not contract 
smallpox. This new approach was termed vaccination, a name deriving from the 
use of cowpox (Latin vacca meaning “cow”) to protect against smallpox. Today, 
we know that Jenner’s vaccine worked because the cowpox virus is genetically 
and antigenically related to the Variola viruses that caused smallpox. The success 
of Jenner’s smallpox vaccination led other scientists to develop vaccines for other 
diseases. Perhaps the most notable was Louis Pasteur, who developed vaccines 
for rabies, cholera, and anthrax. During the 20th and 21st centuries, effective 
vaccines were developed to prevent a wide range of diseases caused by viruses 
(e.g., chickenpox and shingles, hepatitis, measles, mumps, polio, and yellow fever) 
and bacteria (e.g., diphtheria, pneumococcal pneumonia, tetanus, and whooping 
cough). Image (b) courtesy of the Centers for Disease Control and Prevention. 
Text courtesy of OpenStax (https://openstax.org). 
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David Vetter (1971–1984), popularly known as “The Bubble Boy,” was born with 
Severe Combined Immunodeficiency (SCID) and lived most of his life isolated 
inside a plastic bubble. Here he is shown outside the bubble in a suit specially 
built for him by NASA. In his first years of life he lived mostly at Texas Children’s 
Hospital in Houston, Texas. As he grew older, he lived increasingly at home with 
his parents and older sister Katherine in Dobbin, Texas.

Patients who suffer from SCID have B-cell and T-cell defects that impair T-cell 
dependent antibody responses as well as cell-mediated immune responses. 
Patients with SCID also cannot develop immunological memory, so vaccines provide 
them no protection, and live attenuated vaccines (e.g., for varicella-zoster, measles 
virus, rotavirus, poliovirus) can actually cause the infection they are intended to 
prevent. The most common form is X-linked SCID, which accounts for nearly 50% 
of all cases and occurs primarily in males. Patients with SCID are typically 
diagnosed within the first few months of life after developing severe, often life-
threatening, opportunistic infection by Candida spp., Pneumocystis jirovecii, or 
pathogenic strains of E. coli. Without treatment, babies with SCID do not typically 
survive infancy. In some cases, a bone marrow transplant may successfully correct 
the defects in lymphocyte development that lead to the SCID phenotype, by 
replacing the defective component. However, this treatment approach is not 
without risks, as demonstrated by this famous case of David Vetter. Vetter, who 
lived in the protective plastic bubble to prevent exposure to opportunistic microbes, 
received a bone marrow transplant from his sister. Because of a latent Epstein-Barr 
virus infection in her bone marrow, however, he developed mononucleosis and 
died of Burkitt lymphoma at the age of 12 years. A Conroe ISD elementary 
school which opened in 1990 in The Woodlands in unincorporated Montgomery 
County, Texas, was named David Elementary after Vetter. The Paul Simon song 
“The Boy in the Bubble” was inspired by Vetter’s story. Image kindly provided by 
NASA Johnson Space Center. Text courtesy of Sangita Bawa and OpenStax 
(https://openstax.org).
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Type III hypersensitivities and the systems they affect. (a) Immune complexes 
form and deposit in tissue. Complement activation, stimulation of an inflammatory 
response, and recruitment and activation of neutrophils result in damage to 
blood vessels, heart tissue, joints, skin, and/or kidneys. (b) If the kidneys are 
damaged by a type III hypersensitivity reaction, dialysis may be required. Courtesy 
of OpenStax (https://openstax.org) and US Air Force.

Bee stings and other allergens can cause life-threatening, systemic allergic 
reactions. Sensitive individuals may need to carry an epinephrine auto-injector 
(e.g., EpiPen) in case of a sting. A bee-sting allergy is an example of an immune 
response that is harmful to the host rather than protective; epinephrine 
counteracts the severe drop in blood pressure that can result from the immune 
response. Courtesy of Carol Bleistine and OpenStax (https://openstax.org).
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(a) The Aeromedical Biological Containment System (ABCS) is a module designed 
by the CDC and Department of Defense specifically for transporting highly 
contagious patients by air. (b) An isolation ward for Ebola patients in Lagos, 
Nigeria. Courtesy of the Centers for Disease Control and Prevention and OpenStax 
(https://openstax.org).

https://openstax.org
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The painting above shows the great Indian surgeon, Sushruta, or Suśruta (Sanskrit: 
lqJqr, IAST: Suśruta, lit. ‘well heard’), generally considered as the “father of plastic 
surgery,” performing an otoplastic operation (cosmetic ear surgery). Friends and 
relatives steady the patient, possibly drugging him with wine, as the great surgeon 
sets about fashioning an artificial earlobe. This following would most likely be 
the sequence of events in this surgery: a section of flesh will be cut from the 
patient’s cheek; it will then be attached to the stump of the mutilated organ; then 
it will be treated with homeostatic powders; and finally it will be bandaged. The 
definition of an ideal surgeon according to Sushruta is: “A person who possesses 
courage and presence of mind, a hand free from perspiration, tremor less grip of 
sharp and good instruments and who carries his operations to the success and 
advantage of his patient who has entrusted his life to the surgeon. The surgeon 
should respect this absolute surrender and treat his patient as his own son.”

Couching for cataract. This early 19th century drawing shows the procedure as 
described by Susruta.
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This photo shows a patient who has undergone rhinoplasty (surgery that changes 
the shape of the nose) based on Sushruta’s technique. Although it is an old 
black-and-white photo, the scar on the forehead is clearly visible. This image is 
reproduced from the October 1794 issue of The Gentleman’s Magazine, which ran 
uninterrupted in London for almost 200 years, from 1731 to 1922. It was the first 
to use the term magazine (French magazine, “storehouse”) for a periodical.

The English surgeon, Joseph Constantine Carpue’s (1764–1846) illustration 
of reconstruction of the nose using the Indian surgeon Susruta’s technique. 
Carpue is known for performing the first rhinoplastic surgery in England, using a 
technique invented in India several centuries earlier by Susruta. In 1816, 
Carpue described the procedure in his publication of Account of Two Successful 
Operations for Restoring a Lost Nose from the Integument of the Forehead. 
The Indian rhinoplastic reconstruction involved using a flap of skin taken from 
the forehead, and was to become known in Europe as “Carpue’s operation.” It is 
hard for me not to question this as being classic plagiarism: the practice of 
taking someone else’s work or ideas and passing them off as one’s own.
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Poliomyelitis (polio) is a highly infectious disease caused by a virus belonging to 
the Picornaviridae family. It finds a mention even in ancient Egyptian paintings 
and carvings. The image above depicts an ancient Egyptian stone relief showing 
a patient with obvious poliomyelitis. Note the shortened right leg with muscle 
wasting and talipes equinovarus (TEV) together with the crutch. Poliomyelitis is 
a highly infectious viral disease that largely affects children under 5 years of age 
and is transmitted by person-to-person spread mainly through the fecal-oral route 
or, less frequently, by a common vehicle (e.g., contaminated water or food). 
It multiplies in the intestine, from where it can invade the nervous system and 
cause paralysis. The contribution of Salk and Sabin in the form of vaccines (oral 
polio vaccine (OPV) and the inactivated polio vaccine) has resulted in eradication 
of polio – it is a success story for medicine and public health and teaches us much 
about how to combat infectious diseases.
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Model of a patient with a kyphosis (roundback) of the spine, probably 
tuberculosis. While a normal spine, when viewed from behind, appears straight, 
a spine affected by kyphosis shows evidence of a forward curvature of the 
vertebrae in the upper back area, giving an abnormally rounded or “humpback” 
appearance. Kyphosis is a spinal disorder, most common during adolescence, 
in which an excessive curve of the spine results in an abnormal rounding of the  
upper back or — in the case of a severe curve — as hunchback. Although the thoracic 
spine should have a natural kyphosis of 20 to 45 degrees, postural or structural 
abnormalities can result in a curve that is outside this normal range. Although 
the medical term for a curve that is greater than normal (greater than 50 degrees) 
is hyperkyphosis, the term kyphosis is generally used by physicians. Photo from 
the Cairo Museum, Egypt.
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Stone relief of an achondroplastic. Achondroplasia is the most commonly occurring 
abnormality of bone growth (skeletal dysplasia) that causes disproportionate 
dwarfism. While dwarfism is defined as a condition of short stature as an adult, 
achondroplasia results in individuals who are short in stature with a normal 
sized torso and short limbs. This genetic disorder is caused by a mutation in 
the fibroblast growth factor receptor 3 (FGFR3) gene. It occurs as a result of a 
spontaneous genetic mutation in about 80% of patients and is inherited from a 
parent in the remaining 20%. It does not typically cause impairment or deficiencies 
in mental abilities. This genetic disorder is characterized by an unusually large 
head (macrocephaly), short upper arms (rhizomelic dwarfism), and short stature 
(adult height of ~4 feet). If the achondroplasia does not result in the bones 
that join the head and neck to compress the brainstem or upper spinal cord 
(craniocervical junction compression), then life expectancy is near normal. 
Photo from the Cairo Museum, Egypt.
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A depiction of the anatomy of the viscera and bowels from Yi Lin Gai Cuo 
(“Correcting the Errors in the Forest of Medicine”) by Wang Qing-ren (1768–1831). 
Note that the original Chinese version is on the left and the translation is on 
the right. This “classic” of Chinese medicine was first published in 1830 and 
considered as a foundational work in modern Chinese medicine. The book has 
been republished many times in China, Japan, and Korea. Wang’s insistence that 
doctors had been led astray by the descriptions of the internal organs in the 
classics was a provocative challenge to the physicians of his day. He wrote: “Among 
book-writing good doctors, there has not been a single perfect man. The reason is 
that earlier generations in their medical writings were mistaken about the 
viscera and bowels and later generations followed the established theories. The 
root of disease was lost early. [...]To write this book without understanding the 
internal organs, would not that be like an idiot talking nonsense? To treat illness 
without understanding the viscera and bowels is no different from a blind man 
walking in the dark!”
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Chinese acupuncture diagrams from 620 AD and 1920. A key component of 
traditional Chinese medicine, acupuncture, is that it is most commonly used to 
treat pain. Acupuncture is the practice of penetrating the skin with thin metallic 
needles which are then activated through gentle and specific movements of the 
practitioner’s hands or with electrical stimulation. Traditional Chinese medicine 
practitioners believe the human body has more than 2,000 acupuncture points 
connected by pathways or meridians. These pathways create an energy flow (Qi, 
pronounced “chee”) through the body that is responsible for health; disruption 
of the energy flow can cause disease. Image source: W. Osler. (1921). Evolution 
of Modern Medicine. Yale University Press, New Haven.
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Two giants of medicine are shown in this fresco by the Italian Renaissance 
master, Raphael Sanzio. The elder Plato (left) walks alongside a younger Aristotle 
(right). Along with his teacher, Socrates, and his student, Aristotle, Plato is a 
central figure in the history of ancient Greek philosophy. This famous painting 
is referred to as The School of Athens (Italian: Scuola di Atene). The fresco was 
painted between 1509 and 1511 as a part of Raphael’s commission to decorate 
the rooms now known as the Stanze di Raffaello, in the Apostolic Palace in the 
Vatican.
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The Hippocratic method of reduction of a dislocated shoulder. This image has been 
taken from an edition of Galen’s works published in Basel, Switzerland in 1562.  
Shoulder dislocations are the most common of all major joint dislocations and 
frequently present to clinics and the emergency rooms of hospitals. The shoulder 
joint is inherently unstable. The glenoid is shallow, allowing for a wide range 
of motion, with only a small portion of the humeral head articulating with the 
glenoid in any position. Reduction techniques can vary in terms of required force, 
time, equipment, and staff. Moreover, no single reduction method is successful in 
every instance. Hence, familiarity with several reduction techniques is critically 
important for a clinician. I found a study that give an overview of 23 different 
techniques for closed reduction for shoulder dislocations and 17 modifications of 
these techniques (Turk J Emerg Med. 2016; 16(4):155–168).
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Original illustration of obstetric equipment created by Camper to assist in 
childbirth. Courtesy of the University of Groningen Library, the Netherlands.
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Artwork drawn by Andrew Fyfe (1754–1824) used in his 1800 text, Compendium 
of the Anatomy of the Human Body.
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Andreas Vesalius (Latinized from Andries van Wezel) (/vɪˈseɪliəs/; 1514–1564) 
was a 16th century anatomist, physician, and author of one of the most influential 
books on human anatomy, De Humani Corporis Fabrica Libri Septem, published 
in 1543 (Latin, “On the fabric of the human body in seven books”). This image, 
which is the frontispiece of the Fabrica, shows Vesalius dissecting in front of 
his students at Padua. Vesalius was one of the first to accurately record and 
illustrate human anatomy based on his study of autopsies and dissections. Naturally, 
this led to improved understanding of the human body and enhanced surgery 
techniques. Vesalius is generally considered as the founder of modern human 
anatomy.



115A Journey in Pictures

A woodcut from Vesalius’ Fabrica shows muscles of the anterior aspect of the 
human body. Illustrations such as these are often better than those found in some 
many modern anatomy texts.  Vesalius wrote in the Fabrica: “When I undertake 
the dissection of a human pelvis I pass a stout rope tied like a noose beneath 
the lower jaw and through the zygomas up to the top of the head... The lower 
end of the noose I run through a pulley fixed to a beam in the room so that 
I may raise or lower the cadaver as it hangs there or turn around in any direction 
to suit my purpose; ... You must take care not to put the noose around the neck, 
unless some of the muscles connected to the occipital bone have already been 
cut away.”
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Henry VIII presents the charter to the Company of Barber-surgeons, 1540. 
Thomas Vicary (c. 1490-1561), English physician, surgeon and anatomist, stands 
immediately to the right of the King.

John Bannister giving the visceral lecture at the Barber-surgeons Hall, 1581. From 
a print at Barber’s Hall. The original is in the Glasgow University Library.
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Gaspare Aselli’s (or Asellio) (c. 1581–1625) demonstration of the lymphatics in 
the mesentery of the small intestine of the dog (the lacteals). This image represents 
the first demonstration of this system and the first-time color was used in a 
medical illustration. The Italian physician, noted for the discovery of the lacteal 
vessels of the lymphatic system, also discovered (or rediscovered) the chylous 
vessels, and studied systematically the significance of these vascular structures. 
This image is most likely based on the vivisection performed on July 23, 1622 
on a dog where he saw these vessels, the white fluid they contained, and due to 
the milk-like character of this fluid the name lacteal was given. Image courtesy 
of the Royal College of Surgeons of England.
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Frontispiece of Heister’s Medical, Chirurgical and Anatomical Cases and Observations, 
English edition, 1755.
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Painting depicting the first demonstration of surgical anesthesia. The anesthetist 
was William T. G. Morton, who holds his anaesthetic apparatus at the head 
of the table. On October 16, 1846, dentist William T. G. Morton  (1819–1868) 
successfully demonstrated in front of the surgeons of Massachusetts General 
Hospital in Boston that inhalation of ether vapor  could produce surgical anesthesia. 
This image is courtesy of the Wellcome Library.

“Now that anaesthetic agents are so much in vogue, it is seldom that we are obliged 
to tie our patients, or to roll them  up in sheets and aprons, as was the custom 
prior to the discovery of these most useful remedies” (S. S. Gross. (1866). A System of 
Surgery. 4th Edition, Philadelphia, Henry C. Lea,  page 479).
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Copy of the Squire-type ether inhaler first used in 1846. The original Squire-type 
ether inhaler was used by Robert Liston (1794–1847) on December 21, 1846 to 
perform the first operation in England under anaesthetic, at University College 
Hospital London. He amputated a leg from Frederick Churchill, a chauffeur. 
After surgery was completed, the patient reported that he was unaware that the 
operation had even taken place. Vapors from ether-soaked sponges in the top of 
the inhaler collect in the chamber at the bottom. The vapors are inhaled by the 
patient through the metal face mask. The device is named after Peter Squire, a 
pharmacist commissioned by Liston to make the inhaler. Courtesy of the Wellcome 
Library, London.

Image depicting antiseptic surgery. Source: W. W. Cheyne. (1882). Antiseptic  
Surgery: Its Principles, Practice, History and Results. Elder Smith, London.
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The first “capital” operation under ether at University College Hospital, London. 
Robert Liston (1794–1847) operates in his shirt sleeves. The British surgeon 
was noted for his speed and skill in an era prior to anesthetics, when speed made 
a difference in terms of pain and survival. The ether apparatus is placed on a 
small table.

Richard Gordon, a surgeon and medical historian, described Liston as “the fastest 
knife in the West End. He could amputate a leg in 2½ minutes.” Indeed, Liston 
is reputed to have been able to complete operations in a matter of seconds, at a 
time (before anesthesia) when speed was essential to reduce pain and improve 
the odds of survival of a patient. In his most famous mishap, he was moving so 
fast that he took off a surgical assistant’s fingers as he cut through a leg. Gordon 
described the scene thus: “He was six foot two, and operated in a bottle-green 
coat with wellington boots. He sprung across the blood-stained boards upon 
his swooning, sweating, strapped-down patient like a duelist, calling, “Time me 
gentlemen, time me!” to students craning with pocket watches from the iron- 
railinged galleries. Everyone swore that the first flash of his knife was followed 
so swiftly by the rasp of saw on bone that sight and sound seemed simultaneous. 
To free both hands, he would clasp the bloody knife between his teeth.”

Side Note: In Florence Nightingale’s Notes on Nursing, she states “there are many 
physical operations where ceteris paribus (all else being equal) the danger is in a 
direct ratio to the time the operation lasts; and ceteris paribus the operator’s 
success will be in direct ratio to his quickness.”

Text courtesy of Wikipedia. Photograph courtesy of the Wellcome Library, London. 
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Joseph Lister’s operation of wiring of a fractured olecranon. Source: J. Lister. (1883).  
An address on treatment of fractures of the patella. British Medical Journal 2, 855.

Lister’s carbolic spray, nicknamed “the donkey,” is shown above. It produced 
an aerosol of carbolic in the room, much to the discomfort of the surgeon and his 
assistants. This apparatus is preserved in the Hunterian Museum at the Royal 
College of Surgeons of England.
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The gastrectomy on Frau Heller. Source: T. Billroth. (1891). Clinical Surgery. 
Extracts from the Reports of Surgical Practice Between the Years 1860–1876, The 
New Sydenham Society, London.

(a) Upper aspect of an enormous prostate, weighing 10½ ounces, removed from 
a patient aged 75. The catheter indicates the position occupied by the urethra. 
Portion A, A1, B, B1, lay in the bladder; B, B1, C, C1 outside the bladder between 
the pubic arch and the rectum. (b) Showing under aspect of the same prostate, 
with, below it, an adenoma detached from the prostate. Source: P. J. Freyer. (1902). 
Clinical Lectures on Stricture of the Urethra and Enlargement of the Prostate. 
Baillière, Tindall and Cox, London.
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Ambroise Paré (c. 1510–1590) was a French barber surgeon who served in that 
role for kings Henry II, Francis II, Charles IX, and Henry III. He is considered one 
of the fathers of surgery and modern forensic pathology. A pioneer in surgical 
techniques and battlefield medicine, especially in the treatment of wounds, he 
invented several surgical instruments, and was a member of the Parisian barber 
surgeon guild. In his personal notes about the care he delivered to Captain Rat, 
in the Piémont campaign (1537–1538), Paré wrote: Je le pansai, Dieu le guérit 
(“I bandaged him and God healed him”). This epitomizes a philosophy that he 
used throughout his career. These words, inscribed on his statue in Laval, are 
reminiscent of the Latin adage medicus curat, natura sanat. Paré also reintroduced 
the ligature of arteries (first used by Galen) instead of cauterization during 
amputation. The usual method of sealing wounds by searing with a red-hot iron 
often failed to arrest the bleeding and caused patients to die of shock. For the 
ligature technique he designed the “Bec de Corbeau” (“crow’s beak”), a predecessor 
to modern hemostats. Although ligatures often spread infection, it was still an 
important breakthrough in surgical practice. Paré detailed the technique of using 
ligatures to prevent hemorrhaging during amputation in his 1564 book Treatise 
on Surgery. Image courtesy of the Welcome Library. Text courtesy of Wikipedia.

Stages of delayed primary suture. (a) Explosive exit wound in arm caused by rifle 
bullet 13 hours after infliction. Comminuted fracture of the humerus. (b) Wound 
after excision of damaged muscle and cleansing of the fracture. Deep sutures of 
silk in position. (c) Closure of the wound 7 days later. The wound healed by first 
intention. Source: F. Fraser et al. (1918). Primary and delayed primary suture of 
gunshot wounds. A report of research work at A C.C.S., December 27, 1917–March 
1, 1918, with which is included a report on the bacteriology of wounds. British 
Journal of Surgery 6(21):92–124.
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Operating theatre in a CCS, behind the line at the Battle of the Somme in 1916. 
Source: Imperial War Museum, London.

The Thomas splint used to treat a compound fracture of the femur. Source: C. Max 
Page and A. B. Le Mesurier. (1918). The early treatment of gunshot fractures of 
the thigh. The British Journal of Surgery 5, 66–99.
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Harvey Cushing and his team at a CCS in 1917. Cushing sits in the front row on 
the left. Source: H. Cushing. (1936). From a Surgeon’s Journal 1915–1918. Constable, 
London.

Cushing’s technique of suction debridement of a cerebral wound track.
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Plate LVI. Surgery for the removal of the mammary gland. Courtesy of the Wellcome 
Library, London.

An early example of treatment of breast cancer by irradiation, dated 1908. Note 
that the French radiotherapist wears no protection from the X-rays. Not surprising, 
many of these early pioneers, including Madame Marie Curie herself, developed 
serious complications that included skin cancer and aplastic anemia.
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Patient treated by Keynes with radium implantation: (a) early result, (b) 7 years 
after treatment. Source: G. Keynes (1932). The radium treatment of carcinoma of 
the breast. British Journal of Surgery 19(75):415–480.
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Pasteur’s Portrait by Albert Edelfelt is the best-known portrait of the great 
French chemist Louis Pasteur (1822–1895). Painted in 1885, it shows Pasteur in 
his laboratory at the rue d’Ulm surrounded by his experimental apparatus, the 
innovative laboratory glassware used in bacteriology experimental methods, 
developed by him in the late 19th century. Pasteur is regarded as one of the main 
founders of bacteriology, and he is popularly known as the “father of microbiology.” 
The painting had a great success at the Paris Salon of 1886, and became one of 
the most familiar images of the scientist. Courtesy of Wikipedia.
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Pasteur’s experiment with broth, illustrated in the lecture notes of Anderson, 
a medical student attending Lister’s surgical lectures in Glasgow. Source: 
D. Guthrie. (1949). Lord Lister, His life and Doctrine. Livingstone, Edinburgh.
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This image entitled “Narayana Thailum or The Gout, Rheumatism and Paralysis 
Destroyer.” Taken from Ayurvedic medicines prepared by Ayurveda Marthanda 
Bhishangmani Pandit D. Gopalacharlu, A.V.S., at the Madras Ayurvedic Laboratory, 
Georgetown, Madras, 1909.
Ayurveda (/ˌɑːjʊərˈveɪdə, -ˈviː-/) is an alternative medicine system with historical 
roots in the Indian subcontinent. The theory and practice of Ayurveda is 
pseudoscientific. Ayurveda therapies have varied and evolved over more than 
two millennia. Therapies include herbal medicines, special diets, meditation, yoga, 
massage, laxatives, enemas, and medical oils. Ayurvedic preparations are typically 
based on complex herbal compounds, minerals, and metal substances (perhaps 
under the influence of early Indian alchemy or rasashastra). Ancient Ayurveda texts 
also taught surgical techniques, including rhinoplasty, kidney stone extractions, 
sutures, and the extraction of foreign objects. The main classical Ayurveda texts 
begin with accounts of the transmission of medical knowledge from the gods to 
sages, and then to human physicians. Printed editions of the Sushruta Samhita 
(Sushruta’s Compendium), frame the work as the teachings of Dhanvantari, 
Hindu god of Ayurveda, incarnated as King Divodāsa of Varanasi, to a group of 
physicians, including Sushruta. The oldest manuscripts of the work, however, 
omit this frame, ascribing the work directly to King Divodāsa. Through well-
understood processes of modernization and globalization, Ayurveda has been 
adapted for Western consumption, notably by Baba Hari Dass in the 1970s 
and Maharishi Ayurveda in the 1980s. Historical evidence for Ayurvedic texts, 
terminology and concepts appears from the middle of the first millennium BC 
onwards. Text courtesy of Wikipedia. Image courtesy of the Wellcome Library.
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Rovsing’s gastropexy for “ptosis of the stomach” is depicted in this image. Source:  
Thorkild Rovsing (1862–1927), professor of surgery at Copenhagen, Denmark.

A below-knee amputation in the 16th century. Note the patient in the background 
who has had his left hand amputated. Hans von Gersdorff. (1517). Feldbuch der 
Wundartzney. Strasburg.
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An operation in 1893. Only the surgeon is wearing rubber gloves while his 
assistants are barehanded.

Amputations using a saw and a massive chisel, together with a selection of 
cauterizing irons. Source: Armamentarium chirurgicum by Johanni Scultetus, 
published in 1655.
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Photograph taken on the occasion of Oliver Wendell Holmes‘ retirement from 
Harvard in 1882, and just after the dedication of the new facility on Boylston 
Street. Holmes is seen to the far left of the photo. 

Holmes in the study of his Boston home during his later life. Source: O. W. Holmes. 
(1904). Ralph Waldo Emerson, John Lothrop Motley: Two Memoirs. Houghton Mifflin, 
Boston and New York.
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William Harvey’s (1578–1657) ingenious demonstration of the function of the 
venous valves, using the superficial veins of the arm. He was the first to detail 
systemic circulation. When a vein was blocked with a tourniquet, it swelled up, 
the blood unable to escape back towards the heart. The classic image above is 
from his  famous Exercitatio Anatomica de Motu Cordis et Sanguinis in Animalibus 
(Latin, “An Anatomical Exercise on the Motion of the Heart and Blood in Living 
Beings”), commonly called De Motu Cordis. This landmark in the history of 
physiology was published in 1628. 
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Illustration of various incisions from Kocher’s 1903 Textbook of Operative Surgery, 
2nd edition, Black, London. The uppermost incision is Kocher’s incision for gall 
bladder surgery.
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Babcock clamp is a medical tool that is used by doctors for surgery. The tool is 
more often used in tubal ligation which is the permanent form of birth control. 
The Babcock clamp holds the fallopian tube so it can be ligated to prevent any 
pregnancy.

Luis Agote (1868–1954), second from right, overseeing one of the first safe and 
effective blood transfusions in 1914. He was the first to perform a non-direct 
blood transfusion using sodium citrate as an anticoagulant.
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A watercolor, dated 1825, depicting a physician taking pulse in Delhi, India. 
Courtesy of the Wellcome Library.

Franz Anton Maulbertsch (1724–1796), an Austrian painter and engraver, painted 
The Quack (c. 1785) showing barber surgeons at work. In medieval Europe, surgery 
was practiced primarily by barbers (as opposed to surgeons) because surgery 
was viewed more as a craft than a profession at that time. Barbers carried out 
the “treatment” of bloodletting (bleeding people) as well as tooth extractions, 
amputations, enemas, selling medicines, and, of course, a shave and haircut, if 
desired. In fact, the red-and-white pole that still symbolizes a barbershop also 
symbolized the white napkins and blood-soaked bandages.
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A barber-surgeon extracting stones from a woman’s head. Note that images of 
a surgeon (often itinerant) making an incision in a patient’s head in order to 
extract “stones” (implying madness in the individual) do not represent an actual 
operation, but are allegorical scenes referring to the subduction of “folly” (madness) 
from the body. Shown above is a watercolor done in 1787 by J. Cats, after B. Maton.
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An artificial color SEM image of a human proximal tubule, showing the tubular 
structure and projections extending over the tissue surface. Kindly provided by 
David Gregory and Debbie Marshall.

Photograph of the Kiil kidney dialysis apparatus, England, 1980–1982. In 1961, 
Norwegian Frederik Kiil (1921–2015) introduced a kidney dialysis machine 
small enough to be used at home. Called the “sandwich,” the machine had eight 
cellophane membranes to filter patients’ blood. Larger areas of membranes meant 
better filtration of the blood. (The first kidney machine actually used sausage 
skins as membranes.) Patients had to dismantle and sterilize the machine at 
home. It was produced by Meltec Limited, Buckinghamshire, UK. Image courtesy 
of the Science Museum, London. Text courtesy of Wikipedia.




