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INTRODUCTION

The term “Civil War medicine” familiarly conjures images of ragtag hospital tents, open-air amputations, and frantic, crude, assembly-line surgeries. It evokes the stoic faces of long-dead soldiers staring somberly from small velvet-and-gold-framed mementos and of heart-wrenching photographs of amputees and prison camp starvation victims.

In actuality, the footprint of Civil War medicine stretched from Solferino, Italy, to towns and cities across America. It spanned the miles to Geneva, Switzerland, and throughout Europe. This war was a pivotal event of not only the greatest carnage on American soil, but also of the upending of long-held social and scientific norms. It was the crucible of modern medicine and revolutionary societal change, and it laid the foundation for the future of Western health care and medical education.

Upon embarking on this research, the outer rings of the story revealed an incredible width and breadth to the effects of Civil War medicine. The story was about elevating medicine to a science and promoting women to be powerful participants in business, management, and the medical field. Female physicians and the first degreed African American doctors made their professional public debuts in the U.S. It was the beginning of a humanitarian movement that encompassed the compassionate, devoted efforts of untold tens of thousands of volunteers. Civil War medicine contributed to the creation of the original Geneva Convention of 1864, highlighting the need for protocols to protect wartime wounded and their caretakers. It is inherent in the founding of the International and American Red Cross and encompassed the publication of the six-volume compendium The Medical and Surgical History of the War of the Rebellion, considered by Europeans of the time to be America’s greatest contribution to medical science. This text highlighted the exhausted, blood-soaked efforts of medical personnel over four painful years. It was about a huge field of heroes beyond the battlefields and it was a story about hope, endurance, and tenacity.

In 1861, America’s population was 29 million. Twenty million resided in the Northern states that would become known as the “Union.” Transportation was provided by horses, trains, and steamer ships, and the Republican Abraham Lincoln had been inaugurated as the sixteenth president of the United States. This innovative leader with a history of personal tragedies and physical ailments would help to change the culture of health care in the West. American medicine of 1860 was almost identical to the medicine of 1760—a time before X-rays and antibiotics, before diagnostic techniques of any sophistication. It was a time before knowledge and acceptance of the germ theory of disease or any effective treatments for infection.

While the field of medicine had long remained static, the mid–19th century technology of armaments was advancing rapidly. A new and highly effective generation of weapons and ammunition appeared on America’s battlefields. Rifled gun barrels, huge elliptical bullets, cannon shot, and the first repeating guns all caused horrific types of never-before-seen wounds. The new weapons ran directly up against old medicine. At the Battle of Antietam, in Maryland, in 1862, there were 23,000 casualties in only ten hours. The 1863 Battle of Gettysburg, Pennsylvania, resulted in 53,000 casualties in three days of fighting. American medicine, just beginning to transcend a scientific darkness, was faced with hundreds of thousands of grievously wounded men and only primitive medical understanding, tools, and techniques.

The violence claimed lives at a fantastic rate of speed. Tens of thousands would lose limbs and virtually all surgeries were followed by dangerous infections. The wounds were devastating, although more men actually died of disease and sepsis. As the Civil War raged in America, Dr. Louis Pasteur, the chemist and microbiologist in France, was working on his germ theory of disease, an idea familiar to many of his European colleagues. By the end of the war, Pasteur would prove that disease is caused by microorganisms, and that the organisms do not arise by spontaneous generation. Pasteur’s discoveries would lead to methods for preventing mass contagion, but that knowledge was not disseminated through the American medical community in time to save the hundreds of thousands of Union and Confederate soldiers who died of diseases ranging from malaria to measles.

The American Civil War marks the pivotal moment in time when medicine emerged from the “medical Middle Ages,” a time when the medicine of 1860 was regarded as an “art,” not a “science.” This was America in the shocking grip of a four-year epidemic of disease and violence. It was the young men of the country dying by the thousands not only of gunshot wounds and infections, but of diarrhea, malnutrition, and chicken pox. It was a time in this country before the acceptance of the English Dr. Joseph Lister’s discoveries in combating infection. Sterilization was unheard of, and ambulance service and skilled nursing care did not exist.

The Civil War casts a huge shadow on the history of the United States, shocking a government that was unprepared for a massive and lengthy conflict and a military that was not organized to manage casualties on a gigantic scale.

The Library of the College of Physicians of Philadelphia boasts among its holdings the notes, letters, and publications of Dr. William Williams Keen. His writings shine with a brilliant intellect and a clever, dark sense of gallows humor. Keen would enter army service in the Civil War at age twenty-three with less than two years of medical training, and serve again in uniform at age eighty in World War I. The writings of Dr. Keen and his 19th-century colleagues create a stunning picture of deficiencies in the areas of medical knowledge and equipment. They also bring to life many very young men with extremely limited experience, tools, and training, who were suddenly thrust into a hideous swirling eddy of smoke, screams, blood, and gunfire from which they were expected to save the lives of other young men. Keen looked back on his wartime service:


We surgeons in 1861–65, utterly unaware of bacteria and their dangers, committed grievous mistakes which nearly always imperiled life and often actually caused death. May Le Bon Dieu forgive us our sins of ignorance. We operated in old blood and pus-stained coats, the veterans of a hundred fights. We operated with undisinfected hands.



A newly lethal age of warfare was heralded by the American Civil War, although, tragically, advances in medicine lagged far behind. The new arms were highly efficient and caused extensive damage. The combination of new weaponry and old medicine resulted in 1.2 million casualties and at least 620,000 deaths, more than the total number of American deaths in World Wars I and II and Vietnam combined. The familiar swords, sabers, and bayonets were still carried into battle, but bladed weapons inflicted few Civil War wounds: only 2 percent of the casualties were attributed to these instruments. The massive carnage of this conflict was caused by far more powerful arms.

The smoothbore musket was replaced by superior guns with rifled barrels that could project spinning ammunition with much greater range, accuracy, and penetration, allowing troops to kill at distances of 500 yards. European armies had introduced the Minié ball (named for its inventor, French army officer Claude-Étienne Minié), a large ellipsoid with a hollow base. The Minié ball tore an enormous wound on impact. The ball was so heavy that a head or abdominal wound was almost always fatal; wounds to the extremities shattered the bones.

Another 19th-century invention, the percussion cap, was extremely important to the efficiency of guns, providing more reliable ignition and simplified loading. The percussion cap made possible the development of the self-contained “fixed” brass cartridge, which led to the repeating magazine. American inventor Richard Gatling patented his rapid-fire gun in 1862. It was the source from which modern semiautomatic and automatic weapons descended. Some repeating magazine rifles were used in the Civil War, as were the new manually operated machine guns. Battle had become far more sophisticated and deadly.

A Manual of Military Surgery was written in 1861 by the esteemed physician, surgeon, and teacher Dr. Samuel D. Gross, conceived as “a kind of pocket companion for the young surgeons who were flocking into the army.” Dr. Gross described common wounds received in battle:


The most formidable wounds of the kind are made by the conical rifle and musket balls and by cannon balls, the latter often carrying away the greater portion of a limb, or mashing and pulpifying the muscles and viscera in the most frightful and destructive manner; while the former commit terrible ravages among the bones, breaking them into numerous fragments.



Union statistics showed that 71 percent of all gunshot wounds were to the extremities and that amputation was the fastest and most common lifesaving treatment. Those wounded in the head, neck, chest, and abdomen were the least likely to live and frequently no treatment was administered; those with abdominal wounds usually died of peritonitis if they did not bleed to death first. It is to the credit of the surgeons and nurses that an estimated 75 percent of the amputees survived the crude surgical and convalescent procedures.

The Civil War casualties are the symbols of lives devastated, bodies and families torn apart, and of unimaginable suffering. They are the human reminders of prison camps like Andersonville in Georgia and Camp Douglas in Chicago, Illinois, the survivors of limb loss, of disease, of the wide range of warfare’s vicious assaults. They are a manifestation of the bloody birth of modern medicine and, from an additional perspective, they are the tangible record of a sweeping revolution of health care and social evolution that would extend across the Western world.

Every large-scale conflict following the American Civil War has been fought with the advantage of understanding Pasteur’s germ theory of disease and Lister’s work on sepsis. When violence first erupted in 1861, the Union Army had fewer than ninety doctors. By 1865 their numbers had swollen to 12,000 in the Union and more than 3,000 in the Confederate Army. In a terrible irony, although Lister and Pasteur were conducting their work during this time, the Civil War doctors were not able to benefit from the important discoveries of the Europeans until quite some time after the end of the war.

The Northern and Southern doctors of 1861–1865 came from a kaleidoscopic array of backgrounds. Many had been educated in the two-year American medical schools; some from affluent families had attended four-year institutions in Europe. U.S. medical education was woefully behind that of its Continental colleagues—many states still prohibited human anatomical dissection in their medical schools. A large number of the doctors who served had learned their skills from apprenticeships to older physicians, or from family members who worked as doctors, and some of those who served as wartime surgeons had originally trained as dentists.

The first degreed African American doctors in the country made their initial public engagements in the Civil War. Thirteen of these physicians served, most having acquired their educations in Canada as American medical schools, with the exception of a very few institutions including Oberlin College in Ohio, would not allow them to attend.

Born to free people of color in Virginia and refused admission to the University of Pennsylvania, Dr. Alexander Thomas Augusta received his medical training at Trinity Medical College in Toronto. After the start of the Civil War, Dr. Augusta wrote to Union president Abraham Lincoln and offered his services to the U.S. Army as a doctor to work with the “colored regiments” that were being created during the Civil War. He was given a presidential commission in 1862, receiving a major’s commission as surgeon for African American troops. The Contraband Hospital in Washington, D.C., was designated for the care of free blacks and former slaves, and Dr. Augusta became the surgeon-in-charge at the hospital, and later the regimental surgeon for the Seventh Infantry of the United States Colored Troops in Maryland. When he joined his new regiment, objections to his appointment were raised by several white surgeons refusing to accept a superior officer who was black. Their actions led to his reassignment to a recruiting station for black troops.

Dr. Augusta’s proud wearing of the Union Army uniform provoked a heated reaction from both whites and blacks. He was attacked on a train in Baltimore and forced off a streetcar in Washington, D.C. The violent discrimination of the latter incident led to an outraged response by Republican senator Charles Sumner of Massachusetts, who requested that the United States Congress extend to black passengers the same rail privileges granted to whites. Within a year, seats on streetcars in the Capitol were opened to both blacks and whites. When Dr. Augusta left the service, he held the rank of brevet lieutenant colonel, and subsequently became the first black hospital administrator and the first black professor of medicine in the United States.

In a field that had traditionally been male, women began to appear as nurses and unofficial medics in the hospitals and on the battlefields. Barred entrance to most medical schools, an estimated 200–300 American women may have possessed medical diplomas at the onset of the Civil War. Across the country, numbers of women had studied and worked with their physician husbands or fathers, and many served in the war as medical volunteers. Untold thousands more women surged into the fray, volunteering as nurses—another area that had always been exclusively male.

The Confederacy’s Dr. Orianna Moon Andrews, from a wealthy family in Virginia, was only the third woman from the Southern states to attend the Female Medical College of Pennsylvania, having studied the prerequisite science and mathematics. She graduated in 1856, and, moving outside the comfort zone of most mid-19th-century women, spent the next two years in Europe and the Middle East. At the start of the American hostilities she offered her medical services to the Confederate Army and vowed “to follow the army and seek the wounded on the field of battle,” stating that she had “the will and the nerve to witness and relieve the suffering” of the soldiers. She met Dr. John Andrews at the bedside of his wounded brother at Charlottesville General Hospital after the Battle of Bull Run in 1861. Dr. Andrews was both shocked and enchanted with the confident and competent female physician and they were soon married and worked together throughout much of the war.

President Abraham Lincoln of the Union, fascinated by advancements in science and technology, permitted and encouraged some revolutionary actions during the Civil War, including allowing Dr. Jonathan Letterman, medical director of the Army of the Potomac, the leeway to create an ambulance corps, and, breaking long-held racial barriers, commissioning the African American Dr. Alexander Thomas Augusta as a surgeon and major in the Union Army.

Personally, Lincoln had a checkered medical history, his earliest known emergency having occurred at age nine when he was kicked in the head by a horse. Unconscious for hours, the young boy recovered from the accident, but was dealt a huge emotional blow that same year when his mother and a close aunt and uncle died.

The Lincoln family was known for its many sufferers of mental illness, and Abraham Lincoln himself fought a lifelong battle with depression that may have been genetic, but was surely compounded by multiple tragic losses in his life, including two of his sons, Eddie and Willie, who died as children. It’s possible that the president may have suffered from mercury poisoning due to the “blue pills” he took to combat syphilis and constipation, and some speculate that he may also have had a rare genetic disease, either Marfan syndrome or multiple endocrine neoplasia type 2B. His medical history includes at least two bouts with malaria and a case of smallpox contracted in 1863.

Estimates are that at least 225,000 Union troops perished from disease. The American medical community of the early 1860s was not aware of the causes or cures for the contagious spread of most diseases. One huge culprit was the filth of the Army camps, where bacteria and viruses proliferated through the foul and contaminated water, poor diet, exposure to the elements, and terrible sanitary conditions. The number of those who may have died from their wartime ailments following the cessation of the hostilities is unknown.

About one half of Civil War deaths are attributed to intestinal disorders including typhoid fever, diarrhea, and dysentery. Thousands died from pneumonia and tuberculosis and one million cases of malaria were reported by the Union Army during the war. Young soldiers from rural areas were particularly susceptible to the common contagious “childhood” diseases and many died from measles, chicken pox, mumps, and whooping cough. Data suggests that one third of all men who died in Union and Confederate veterans’ homes succumbed to late stages of venereal disease. Prostitutes and camp followers contributed to the loss of thousands of lives during and after the war by sexually transmitted diseases including gonorrhea and syphilis.

Americans had a long familiarity with disease epidemics, including yellow fever. One of the most dreaded was the highly contagious and frequently fatal smallpox, which, ironically, was the only disease for which inoculation was available. One strange episode from among the thousands of pages of memoirs, letters, and notes from the Civil War physicians in 1863 was haunting and unforgettable.

The first known mass inoculation of the Civil War era occurred in New Bern, North Carolina, in a Union Army encampment. The origins of the vaccine stretched back many centuries and arrived in America with a man stolen from Africa.

The practice of “variolation” or “inoculation” may have developed in 8th-century India or 10th-century China, and apparently existed in parts of Africa at least by the 17th century. The technique involved making a cut in the skin and rubbing it with pus or scab material from a victim of the disease. Those who underwent the process were then free from the danger of smallpox contagion.

Variolation first appears in America in the early 18th century. Cotton Mather, a New England Puritan minister, is known primarily as a powerful figure in the Salem Witch trials. In 1706, his congregation purchased for him an enslaved West African man whom he renamed Onesimus. Mather had a strong scientific curiosity, and in conversations with Onesimus learned that the man had been inoculated against smallpox by the variolation process as a child in Africa. Onesimus’s shared information would later save countless American lives.

In 1721 a smallpox epidemic swept Boston, infecting about half of its residents and killing more than 14 percent of them. Cotton Mather and Boston physician Zabdiel Boylston, who also supported the variolation theory, sprang into action. Boylston inoculated 242 people. Of those he treated, only one in forty died, as opposed to one in seven in the uninoculated population. By 1796, an effective vaccine had been developed by English physician Edward Jenner. Civil War doctors had access to a long-proven prophylactic procedure for smallpox.

The wartime mass inoculation in North Carolina was a shocking collision of degradation and salvation. Union doctor Daniel Hand was in charge of the Army medical department in North Carolina in 1863. A community of several thousand free blacks and some white refugees had congregated there for protection, and the Army provided quarters and rations for them, including medical care.

Smallpox broke out in the impoverished community, with 200 people suddenly in need of physicians’ attention. It was apparent that a massive epidemic was imminent. Young Northern doctors volunteered their service to New Bern, and Dr. Hand requested a large quantity of vaccine virus from Washington. After some difficulty, the virus arrived from the surgeon general and Hand ordered it ground up and mixed with glycerin. Surgeon Daniel Hand never forgot that day.


Collecting all the medical officers who could be spared,—some twenty or more,—we had the provost guard one Sunday morning drive all the negroes in town out on a long bridge over the Trent River. The doctors then vaccinated each one as he or she was let off. Many of them kicked and screamed, and the whole garrison turned out to see the performance. Altogether we vaccinated six thousand that day, and following this up we very soon checked the spread of smallpox.



Before the Civil War, Americans convalesced at home. There were few hospitals in the country, many of which were small eight- or ten-bed infirmaries, frequently attached to almshouses. There were a handful of military hospitals in the U.S. and U.S. territories; Fort Leavenworth in Kansas was considered a large facility, having forty beds.

By 1864 there would be about 400 hospitals in the United States, comprising approximately 400,000 beds. Huge, newly designed “pavilion hospitals” had begun to appear, structured like spokes on a wheel, and supplies and services moved more smoothly through them. Philadelphia hosted the two largest military hospitals in the North: Satterlee with 3,519 beds; Mower Hospital with 3,100. The Confederacy boasted a number of new or expanded facilities including Chimborazo Hospital in Virginia, which had 8,000 beds and a reputation for a low death rate. Specialty hospitals were designated: orthopedic, contagious disease, amputee, eye, and ear.

Owing to the huge number of casualties, the hospitals also served as research laboratories, allowing for the observation of symptoms and similarities that were documented and preserved for the future of medical education and practice. The vast number of gunshot wounds and amputations began to show patterns in recovery, and the phenomenon of “phantom limb” was noted and studied by Dr. Silas Weir Mitchell and his colleagues at Turner’s Lane Hospital in Philadelphia. This hospital for “nervous injuries” provided rich resources for the foundation of neurology as traumatic nerve injury became regarded as a specific area of medicine for the first time.

Although the Civil War hospitals predated the concept of sterilization, they were clean, ventilated, and contagion-contained. They were actually close to modern hospitals, a great similarity being hospital hierarchies. As institutions, they were basically military wards and strictly regimented. Today’s hospitals still operate on that model of military power structure: follow the doctors’ orders.

The Civil War signaled a huge shifting of the tectonic plates of caste, ending slavery in America and forever changing the societal position of women. In the stinking vat of violence and disease that was the war in America, another movement was stirring. The suffering mass of humanity that constituted the armies began to arouse the citizens’ nonpartisan concern, inspiring the creation of solutions and salves. Women, shaking off their mantles of second-class citizenship, led the way, presenting a strong new image of female ability and worth. Women streamed onto the battlefields and into the hospitals, took over running businesses, and organized training for skilled nurses. A culture that had not previously welcomed them suddenly found their support to be invaluable. Women, in their wartime work, challenged the sentimental domestic image of weak and frail beings, and continued to do so after the war.

In a society that did not invite women to the frontlines of business or management, charity work was a socially sanctioned activity. There was a long religious tradition of women engaging in philanthropy as volunteers. On April 29, 1861, about two weeks after the start of the Civil War, Dr. Elizabeth Blackwell, one of the country’s first degreed female physicians, and Louisa Lee Schuyler, a leader in charitable work, organized a meeting of women in New York City at The Cooper Union for the Advancement of Science and Art. They were there to create an organization called “Women’s Central Association of Relief for the Sick and Wounded of the Army” with goals of making clothing, bandages, and food, and furnishing nurses (who had always previously been male) for the soldiers of the Union Army.

In a world without telephones, email, or texts, word spread among the women of New York and between three thousand and four thousand women showed up in a watershed moment of coordination and humanitarian aid. The effort would eventually evolve to the United States Sanitary Commission, the huge national organization that would provide the services and support that the government could not.

The United States Sanitary Commission was a massive and highly effective volunteer organization that grew from the small groups of women who originally met in parlors to roll bandages, sew clothing, and prepare food for the soldiers. In a country plagued with one million casualties from disease and violence, the Commission provided medical supplies, food, camp inspection, and other services including a huge fundraising campaign. Many women’s aid societies in the South provided valuable relief, but the Confederacy had nothing that could equal the North’s huge U.S. Sanitary Commission, created to augment the government’s effort. The Commission’s main focus was the sanitary and hygienic condition of the troops, and it sought to bring supplemental relief in a variety of ways.

Patterned on the British Sanitary Commission, which had been formed in the 1850s to clean up the horrible refuse of the Crimean War, the U.S.S.C. organized volunteer branches in many cities, arranged for examinations of troops, camp, and medical facilities, and found unsanitary conditions and poor diet everywhere. They began a traveling outpost with the Army of the Potomac to speed the delivery of sanitary supplies to its field hospitals. The Commission provided the majority of medical supplies to the battlefields of Antietam, Fredericksburg, Chancellorsville, and the Second Battle of Bull Run. It sent hospital ships to transport the sick and wounded, and responded to thousands of civilian letters inquiring about dead, hospitalized, and missing soldiers. Members collected food, clothing, bedding, and financial contributions, and commissioned and distributed pamphlets on sanitation and hygiene. During its existence, the United States Sanitary Commission raised cash estimated at more than $15 million (equal to more than $400 million in today’s dollars) and untold amounts in valuable supplies.

The outpouring of compassion gave rise to vast relief efforts including “Sanitary Fairs” such as the ones held in Philadelphia, New York, Chicago, Cincinnati, and other cities. The expo-like multi-week fairs raised millions of dollars to improve the hygienic habits of the troops and the deplorable condition of the camps. The volunteer Western Sanitary Commission in St. Louis established and equipped hospitals. The Northwestern branch rushed carloads of fresh vegetables to prevent scurvy among the soldiers.

In 1862 and 1864, the Commission provided and staffed hospital ships to evacuate the sick and wounded of the Army of the Potomac, breaking naval tradition by allowing the assistance of two nuns from the Holy Cross order, Sister Adela and Sister Veronica, aboard one ship as the first women nurses on those vessels. In response to thousands of civilian letters inquiring about dead, wounded, and missing soldiers, members of the Commission began a hospital directory that included the names of the patients in every general hospital. Paired with the humanitarian effort sparked by Swiss businessman Henri Dunant’s traumatic experience of witnessing the 1859 Battle of Solferino, Italy, and its day of 40,000 casualties, the relief movement became international. By the end of the Civil War, the effort would contribute to the institution of the Geneva Convention, which sought to protect the rights of the wounded and their caretakers in times of war. The American Civil War would provide a great deal of the impetus, inspiration, and participation for the Geneva Convention, and extend to the direction of the International Committee of the Red Cross and the American Red Cross.

This war touched American emotions in a way no other conflict has. It pitted American against American, it ended the practice of slavery in this country, and it established the United States as one nation, indivisible. It also created one million casualties.

The weight of the deadly effects of the war was borne by a powerful network of heroes, many of them surprising or unlikely. This is the story of their tenacity, vision, courage, and skill. The marathon lifesaving race featured a diverse group of dedicated participants: professional physicians, medical students, and neophyte volunteers. The movement was supported by empathetic leaders who championed some innovative solutions and a fiercely devoted citizenry that threw itself passionately into support for the sick and wounded. Compassion and care were wielded in a frequently bipartisan manner as the cast included men and women, black and white, Northern and Southern, all in shockingly new and demanding roles.

The Civil War marks an epic turning point in the history of medicine, when scientific understanding evolved dramatically. When the war ended, medicine was transformed by the birth of neurology as well as advances in surgical technique, anesthesiology, medical record-keeping, prosthetic design, plastic surgery, and the evacuation of wounded. Women and African Americans became an integral part of medicine and responsible management, and both the military and the public became aware of the importance of sanitation and hygiene. A huge international volunteer humanitarian movement arose and would revolutionize the protection of wartime wounded and medics.

In 1860 in the United States, ambulance service and skilled, trained nursing care did not exist. It is estimated that prior to the war, approximately three hundred doctors in the entire country had ever witnessed surgical operations or seen gunshot wounds. There was no understanding that invisible organisms could transmit disease, or that infection could be fought with alcohol or vinegar. Anesthesia was a daring new field in dentistry, not surgery. The period is a touchstone in time for Americans and an important model of courage and caring.

This story is an incredible example of Americans at their best. It is a story about human triumph over the devastation of war. Our country is presently in the process of reexamining our global reflection, and America needs a reminder of our magnificent strengths and the inclusive kindness of our hearts right now. Healing a Divided Nation: How the American Civil War Revolutionized Western Medicine illustrates the stamina and diversity of Americans and the power of compassionate dedication. It demonstrates selfless contributions and noble behavior from a population working through a fog of grief. It is about heroism in the face of seemingly unending horror.

This book holds the hope that in experiencing this part of our history, Americans will regain a sense of pride in our abilities and potential; that we will see the possibility of ourselves unified in a country dedicated to fairness and equality, to diversity; an inclusive place of wonderful, endless opportunity to those who seek it; that Americans will embrace the beauty of our national character in its myriad shapes and colors.






CHAPTER ONE THE STATE OF AMERICAN MEDICINE IN 1861


The genesis of modern Western health care can be traced to the Civil War period, the war that is widely considered to mark the moment in time when medicine emerged from the “Medical Middle Ages.” Medicine had remained much the same for the previous 100 years and was considered to be an “art” rather than a “science” in the year 1860, an era before the common use of anesthesia, the understanding of sepsis, or awareness of the germ theory of disease. At the beginning of the Civil War, possibly as few as three hundred doctors in America had ever witnessed surgery or seen a gunshot wound and then, in a shockingly sudden nightmare, a million devastating casualties occurred.

“In 1861, neither North nor South was medically prepared for the vast casualties the war would produce. Sick or injured people were treated at home. Medicine was practiced with virtually no governmental regulation. No ambulances took people to hospitals, and hospitals were for poor people who were about to die”: observed Robert D. Hicks, PhD, senior consulting scholar, William Maul Measey Chair for the History of Medicine, and director emeritus of the Mütter Museum of the College of Physicians of Philadelphia.

The technology of Western medicine of the period is exemplified by a telling suggestion from the esteemed British physician and author Sir Thomas Longmore, who advised:


Of all instruments for conducting an examination of a gunshot wound, the finger of the surgeon is the most appropriate.



Fortunately for the Civil War doctors, although the field of medicine remained tied to primitive techniques, pathology had advanced during the previous two centuries. The increasing practice of the dissection of cadavers in the Western world had opened new windows to understanding disease and abnormalities, although the medical schools were popularly regarded with some measure of suspicion and disdain. Owing to the shortage of readily available bodies for autopsy examinations, American medical students had acquired a reputation akin to that of marauding ghouls for “body snatching” from fresh graves. In 1861, several states still prohibited dissection by medical students. No rules or laws had been established for the donation of a body “to science,” and it would be many years before organizations like the American Medical Education and Research Association (AMERA) would provide standards and accreditation for non-transplant organizations dealing with whole-body donation, university anatomical programs, and the use of human tissue.

American physicians of the mid–19th century frequently trained through an apprenticeship with an older doctor, who passed along his own fund of knowledge, both good and bad, and sometimes the mentor or “preceptor” sponsored the student’s admission to a formal medical college. The average medical student in the United States trained for two years rather than the European requisite of four, and received little clinical and laboratory experience. Doctors of the Civil War, with minimal relevant training and equipment, faced an onslaught of grievously wounded and sick men. Clinical medicine was only a part of the story, as record-keeping and data analysis were not, by any means, standard practices at the time.

The thirteen original American colonies relied on a single educational institution for instruction in the medical arts—the University of Pennsylvania, founded in 1740—that opened the doors of its School of Medicine in Philadelphia in 1765, offering students lectures on anatomy and “the theory and practice of physic.” Led by John Morgan, a young physician from the city, the trustees organized a medical faculty that was structured separately from the existing collegiate faculty. Dr. Morgan and most of the professors had received their medical educations at the University of Edinburgh and many had also attended advanced studies in London, where a more hands-on approach to the learning process was applied.

Prospective students at Penn’s new School of Medicine faced no prerequisite classes or preparation for their admission. They were not required to take a qualifying exam. In exchange for a large entrance fee, classes or lectures were given for a two-year course of study, with the second year a repetition of the first. A faculty panel decided on the conferring of degrees upon graduating students, and few professional standards were in place. Upon going into practice, most doctors prescribed and compounded their own pharmaceutical preparations and medications.

The more intensive European educations of Penn’s medical professors contributed two novel concepts to the training of American physicians: the new medical school was established within an existing institution of higher learning, and the school emphasized the importance of clinical practice and bedside teaching in addition to lectures. Penn prevailed as the leader in medical education in America for decades, and the requirements and standards originally set by the School of Medicine remained mostly intact for the next one hundred years.

Women were not permitted to enroll in the University of Pennsylvania’s School of Medicine or in most American medical schools for many decades, until the Female Medical College of Pennsylvania was granted a charter in 1850 that allowed the school to grant degrees to women. The New England Female Medical College was given the authority to confer medical degrees in 1856. It was an outgrowth of the Female Education Society, which had been founded in 1848 to provide women’s medical training, although the Society did not have the ability to award medical degrees. By the start of the Civil War, at least three medical schools for women existed and some other institutions had become coeducational. Most American medical schools continued to bar women, some maintaining the gender discrimination for decades. In 1945, eighty-eight women were finally admitted to Harvard Medical School, the first coeducational class in its history.

Mid–19th century African Americans faced seriously difficult roads to gain medical educations, even more so for people from Southern states with laws that made it illegal for enslaved or free people of color to learn to read. In some startling instances, a few daring and dedicated souls managed to run a gauntlet of obstacles and attain brilliant goals. The first African American to receive an M.D. degree from an American medical school was David Jones Peck of Carlisle, Pennsylvania, the son of prominent minister and abolitionist John Peck, a free man of color. Young David Peck interned for two years with a white anti-slavery physician and was accepted to Rush Medical College in Chicago, Illinois, graduating in 1847. His achievements were held up by activist abolitionists to promote the concept of full citizenship for blacks. Most of the thirteen African American doctors who served in the Civil War had graduated from medical schools in Canada, where a more liberal and inclusive attitude existed.

By the onset of the Civil War in 1861, the School of Medicine of the University of Pennsylvania was typical of other medical teaching facilities: there were no laboratories in which to conduct tests or prepare medications. The School had no hospital of its own, but it did conduct a dissecting room and gave clinical instruction in a neighboring hospital. The country then had more than eighty medical schools, many of which operated independently of large universities, and very little surgery was performed. Most schools were merely faculties of professors who delivered lectures for which they sold tickets usually ranging from $10 to $25 (roughly $330–$825 today) per course. Most medical schools conducted lectures for only four to five months of the year and second-semester lectures were a repeat of the first. Courses in anatomy, surgery, midwifery, and other subjects were available, but optional. A panel of professors usually determined whether a given student was entitled to a degree after two years of study—no national examining boards or requirements existed. Many independent medical schools had sprung up in the United States, and the mere possession of a diploma granted the right to practice. Reform of the licensing system did not occur until many years after the war.

America’s first medical school sent more surgeons to both the Union and Confederate armies than any other collegiate institution in the country, but Penn and the other schools, unaware of the gigantic, chaotic conflict ahead, weren’t prepared to take an organized part in the war effort—a war that would be far larger and last much longer than anyone had anticipated.

The famed American surgeon, educator, and author Dr. William Williams Keen developed an unusual perspective throughout his ninety-five years. Keen’s writings and letters sparkle with astute observations, dark humor, and witty commentary. He began his military medical career in the Civil War as a twenty-three-year-old surgeon with less than two years of training, and followed his service with a long and brilliant career in medicine. Dr. Keen served his country again in uniform at age eighty in World War I. In his later years he marveled at the primitive state of medicine during his earliest experiences as a doctor:


There were practically no clinical thermometers in our armies in 1861–1865. Imagine the plight of a surgeon, physician, obstetrician, or even of the mother of a family today without a clinical thermometer. Hemostatic forceps, retractors and dilators, now in constant use, were utterly unknown. Instruments for examining all the accessible hollow organs, the ear, the nose, the bronchial tubes in the interior of the lung, the stomach, bladder, ureter and kidney, were not so much as dreamed of. The chemistry and physics of the blood and the various devices to study the blood pressure was unknown.



Some of the most difficult surgical challenges faced by Civil War surgeons were locating and tying bleeding blood vessels. One of the only tools available for seizing and holding arteries was a sharp, slender hook attached to a handle and called a “tenaculum.”

Frequently the surgeons were forced to utilize household utensils, odd pieces of wood or metal, and other unlikely items as makeshift surgical instruments. Confederate surgeon Dr. Hunter Holmes McGuire was General Stonewall Jackson’s medical director and personal physician. A brilliant student whose education had begun in Philadelphia prior to the war, McGuire was noted as sometimes attempting neurosurgery in the field. A colleague once observed him breaking off one prong of a table fork, bending the point of the other prong, and using it to elevate the bone in a depressed fracture of the skull. The patient was reported to have survived.

In mid-19th-century wartime America, surgeons did not have regular access to some of the most important diagnostic tools to have been developed. Since ancient times, man has sought to see a magnified version of those things too tiny for the human eye to distinguish. Some knowledge dates back two thousand years, when it became known that glass bends light. Spectacle makers were producing lenses by the end of the 13th century, and the close of the 16th century brought the revelation that combining lenses could create far more advanced optical instruments.

During the Civil War, most of the microscopes used in Union military hospitals were provided by Joseph Zentmayer, a German optical worker who had immigrated to America in his early twenties. In 1858 he opened a shop in Philadelphia at Eighth and Chestnut Streets and continued to improve upon the design and workmanship of the microscope, being awarded in 1875, among other accolades, the Elliott Cresson Medal of the Franklin Institute “for some discovery in the Arts and Sciences, or for the invention or improvement of some useful machine, or for some new process or combination of materials in manufactures, or for ingenuity, skill, or perfection in workmanship.”

Virtually all of the microscopes in use at the beginning of the Civil War were privately owned; the United States Army Medical Department did not stock them until 1863.

Civil War Lieutenant Colonel Joseph Janvier Woodward, who served as an Army assistant surgeon, experimented with photographing objects as seen under a microscope while using direct sun as the light source. Woodward became a pioneer in photomicroscopy and was known worldwide for helping to prepare the foundation for modern surgical pathology. He performed the autopsies on President Abraham Lincoln and on Lincoln’s assassin, John Wilkes Booth, and wrote the reports on both. After the war, Woodward was a coauthor of the six-volume Medical and Surgical History of the War of the Rebellion and a curator of sections of the Army Medical Museum. He is regarded as the first scientist to initiate photomicrography as an invaluable tool for medical and scientific applications.

In the six information-packed volumes of The Medical and Surgical History of the War of the Rebellion, it is clear that Civil War surgeons were familiar with using stethoscopes to assist in diagnoses. By the early 1800s, it had become apparent to physicians that auscultation—listening to the sounds of the heart and lungs—bore much valuable information about the health of a person. Before they had access to instruments designed for listening, it was common for doctors to put an ear to the chest of a patient. In an 1816 effort to avoid impropriety with a female patient, French physician Dr. René Theophile Hyacinthe Laënnec rolled sheets of paper into a tube and used it instead of his ear to listen to the woman’s chest. His observations led to a remarkable discovery:


I recalled a well-known acoustic phenomenon: if you place your ear against one end of a wood beam the scratch of a pin at the other end is distinctly audible. It occurred to me that this physical property might serve a useful purpose in the case I was dealing with. I then tightly rolled a sheet of paper, one end of which I placed over the precordium [chest] and my ear to the other. I was surprised and elated to be able to hear the beating of her heart with far greater clearness than I ever had with direct application of my ear. I immediately saw that this might become an indispensable method for studying, not only the beating of the heart, but all movements able of producing sound in the chest cavity.



Impressed with the quality of the application, Dr. Laënnec later created a wooden tubular device, which he called a stethoscope—from the Greek “stethos” for chest and “skopein” for view or observe—to explore the concept further. The early instruments were monaural, meant for one ear, and in common use by the doctors of the Civil War. The state of American medical training was revealed as still far behind that of European institutions: despite the long existence of two important tools, the stethoscope and the microscope, even Harvard Medical School did not possess these devices until after the Civil War.

The hypodermic syringe, designed to deliver medication beneath the skin, may have its origins in ancient weapons like poison darts and blowpipes that were designed to introduce toxic substances into the body of an enemy. The device is basically a simple pump, and early medical versions of the instrument were called “clysters” and used for giving enemas. The tool was also useful for wound irrigation and douches. The 1850s appear to have introduced hypodermic syringes made of various materials including metal, glass, and wood.

The Civil War version of the instrument lacked a sharp needle, but was still used to deliver medications under the skin. A doctor would make a small incision in the skin and insert the point of the syringe to administer medicine. The syringes were frequently cumbersome to use, and if they weren’t easily available in the field, an incision was made and a medic used his finger to dust morphine powder into the wound or push it into the open cut, using his saliva to make the powder stick.

Considering all of the bullet wounds occurring on the battlefields of America, a particular French invention of 1862 was a dangerous but very useful tool for the Civil War surgeons. Dr. Auguste Nélaton of Paris, also credited with the invention of the rubber catheter, created his famous probe for locating and identifying bullets within the human body. The probe was a long, slender, sturdy but flexible wire tipped with unglazed porcelain in the form of a bulb. The probe could be inserted into a wound until it hit something solid. If the instrument had located a bullet, the lead of the projectile would leave a mark on the porcelain tip of the probe. If no mark appeared, it was likely to have touched bone. Despite the unknown but almost certain danger of carrying dirt and germs farther into the wound, the tool was a welcome addition to Civil War diagnostic techniques.

The Nélaton probe made an appearance at one of the most famous bullet wounds in American history, which occurred with the assassination of President Abraham Lincoln. After the doctors spent some hours of probing Lincoln’s wound with a finger and keeping it free of clots to allow it to discharge freely, Army Surgeon General Joseph K. Barnes conducted an examination using a Nélaton probe. He was assisted by the first physician to reach the president in his theater box after the shooting, twenty-three-year-old Charles Leale, M.D., of New York City.


An examination was made by the Surgeon General and myself who introduced the probe to a distance of about two and a half inches, where it came in contact with a foreign substance… at first supposed to be the ball, but as the white porcelain bulb of the probe did not indicate the mark of lead, it was generally thought to be another piece of loose bone. The probe was introduced the second time and the ball was supposed to be distinctly felt.



Rows of archived surgical kits from the Civil War are featured in the holdings of two outstanding American collections, the Mütter Museum of the College of Physicians of Philadelphia and the Thomas Jefferson University Center City Archives and Special Collections. Many of the boxes that hold the instruments are handsomely constructed and frequently embellished with engraved metal plates or carved designs and are sometimes personalized with the owner’s initials or monogram. Inside the surgeons’ kits are compartments commonly lined with velvet and featuring an array of instruments used for amputations involving arms or legs. Many of the tools have handles made of ivory, wood, or metal, and it is clear that sterilization of them would not have been possible.

Amputation was the most common surgery performed during the Civil War, estimated at three quarters of all operations, and it saved many thousands of lives. Amputating a badly damaged limb changed the situation from a very complex operation to a far simpler procedure. Wounds that involved a joint or bone or were complicated by a large amount of tissue damage were usually candidates for amputation. The battlefields were a fertile classroom and laboratory for the procedure—with practice, an amputation could be completed by an experienced surgeon in about six minutes. The doctors learned to cut as far from the heart as possible and never to slice through joints.

A scalpel was used to slit the skin, and a Caitlin or Catlin knife—a long, double-bladed knife used in amputations since the 17th century—was used to cut through the muscle and separate tissue from the bone. A variety of saws was available to cut through the bone; one of the most common was a flexible chainsaw with detachable handles. The surgeon positioned the saw, then pulled the handles back and forth until the bone was severed. Another common variation of the amputation saws were the single-bladed backsaw type of tool with a pistol grip handle. Civil War surgeons utilized a multitude of knives, lancets, tweezers, and suturing needles, none of which were sterilized or even thoroughly cleaned between patients during an onslaught of wounded.

Patients receiving surgery, known as a “primary amputation,” within 48 hours after being wounded had the best chance of survival. After an amputation, patients were usually transferred to a general hospital, where the procedure might be revised or re-amputated if infection had occurred in the bone or tissue.

If a soldier survived his wound and subsequent surgery, he wasn’t necessarily healed, as he still faced the looming specter of infection. Almost every soldier who received surgical treatment in the war suffered postoperative infections. American surgeons unknowingly passed dirt and bacteria from one patient to the next, operating with reused instruments and bandaging wounds with septic dressings. Although surgeons were aware of a correlation between cleanliness and a low infection rate, most battlefield conditions didn’t permit even a cursory attempt at cleanliness. Doctors unwittingly contaminated injuries from one patient to another as they reused bloodied instruments without even washing their hands. Bullets were also responsible for carrying dirt and bacteria directly into wounds.

After probing a laceration with unsterilized tools or fingers to remove pieces of bullet, shell, or bone, doctors sprinkled morphine powder into the wound, packed it with moist lint or unsterilized cotton, and bandaged it with wet, unsterile bandages. Inflammation and quantities of pus were expected as part of the “healing” process.

A former medical student, Dr. William Williams Keen, remembered witnessing surgical demonstrations during his training at the Jefferson Medical College in Philadelphia. He attended classes with the revered surgeon, teacher, and author Dr. Samuel D. Gross, who incorporated practices that were then perfectly acceptable and are now known to invite and encourage infection:


Before an operation nothing was rendered sterile by antiseptics, or by heat. I have seen more than once, my old teacher, Professor S.D. Gross, give a last fine touch to his knife on his boot—even on the sole—and then at once use it from the first cut to the last. When threading a needle, all of us pointed our silk by wetting it with germ laden saliva and rolling it between germ laden fingers… naturally every wound suppurated so that in the little hospital of only eight or ten beds then attached to the Jefferson Medical College, pus was always on tap. “Tomorrow, Hugh,” I have often heard Professor Gross say to the orderly, “I shall lecture on suppuration. Get me half a tumbler of pus from the hospital!” And Hugh was always successful!



The postoperative infections were one of the most serious problems in the pre-antibiotic era of the mid–19th century. “Laudable pus” was the thick, creamy excretion that was associated with a more positive healing outcome than “malignant pus,” a thin, bloody liquid that oozed from wounds and frequently heralded a terminal condition. The exact organisms that caused the Civil War infections remain unknown, but speculation includes the possible presence of Streptococcus bacteria and the nefarious Clostridia, which can cause a variety of conditions from tetanus to botulism.

America’s war illuminated some terrible ironies: At the time, surgeon Dr. Joseph Lister of the University of Glasgow was experimenting with the theory that contamination by invisible organisms caused the infection of surgical wounds. In 1865, Dr. Lister successfully used carbolic acid to prevent wound infection. He would become known as the “father of antiseptic surgery,” but not in time to help the Civil War victims. If the Americans had been aware of the European’s work, the use of even simple vinegar as an antiseptic would have dramatically reduced the infections and the suffering.

Erysipelas and hospital gangrene were two of the most feared infections, usually preceding death. Hospital gangrene, seen mostly in wounds and amputation stumps, caused tissue to die and blacken. It spread quickly, sometimes a half-inch per hour, and was jarringly evident to patients and doctors. Forty-five percent of patients with this form of gangrene died, usually in the larger, more crowded hospitals. Dr. Keen remembered:


Hospital gangrene—a disease now banished I hope, forever—whose very name is a bit of sarcasm, was very common. Often did I see a simple gunshot wound, scarcely larger than the bullet which made it, become larger and larger until a hand would scarcely cover it, and extend from the skin downward into the tissues until one could put half his fist into the sloughing wound.



Erysipelas was a common disease during the Civil War; its symptoms included fever and intense local inflammation of the skin. The infection could spread below the skin and pass into the bloodstream, causing what was known as “pyemia” or “blood poisoning.” Physicians who owned microscopes were able to observe these tissue changes, but the instruments were rarely available, as the Army Medical Department didn’t stock them until 1863.

William Williams Keen, M.D., who became an illustrious surgeon, professor, and author, reflected on the standard practices of the time:


We used undisinfected instruments from undisinfected plush-lined cases, and still worse, used sponges which had been used in prior pus cases and had been only washed in tap water. If a sponge or an instrument fell on the floor it was washed and squeezed in a basin of tap water and used as if it were clean.

Our silk to tie blood vessels was undisinfected. We dressed the wounds with clean but undisinfected sheets, shirts, tablecloths, or other old soft linen rescued from the family ragbag. We had no sterilized gauze dressings.

Our dressings consisted of simple ointments, often only cold unboiled water. Little did we dream that our patients recovered in spite of our encouragement of infection. The healing power of good old Mother Nature is often almost past belief.



Army physicians treated their patients with the most advanced care available, but those treatments were frequently ineffective and sometimes harmful. They applied preparations like croton oil, which burned the skin, in the belief that a “counter irritant” would increase blood flow. It didn’t work. Soldiers weak from diarrhea were dosed with emetics to induce vomiting in the belief that “cleaning out one’s insides” was beneficial—a treatment that probably only worsened the existing condition.

Castor oil was used as a laxative during the Civil War. It is a vegetable oil made by pressing castor beans; a pale yellow liquid with a very distinct taste and odor. Considered to be safe in small doses, larger amounts or dosages given to patients with weakened systems can cause nausea, abdominal cramping, vomiting, and diarrhea. The Union Army purchased 220,000 quarts of castor oil during the war.

Quite a few Civil War treatments had a folkloric history, including some for the care of burns, which have been and remain a common and complicating factor in the realm of combat injuries. War burns have been described throughout more than five thousand years of military history, one of the savage types of results stemming from the invention of gunpowder and sophisticated explosives. Dr. Samuel D. Gross observed:


Among the accidents of war are burns; produced by ordinary fire or by the explosion of gunpowder.

Various remedies have been proposed for these injuries. I have myself always found white-lead paint, such as that employed in the arts, mixed with linseed oil the consistency of very thick cream, and applied so as to form a complete coating, the most soothing and efficient means.



The application of white-lead paint to burns was actually a precursor to some modern treatments. Many burn patients were successfully treated with paint during the Civil War—the paint was soothing, and it diminished fluid loss from burn surfaces. There was a danger of lead toxicity when the burned surface was very large, and a susceptibility to infection, as none of the ointments were sterile.

Few effective medications existed at the time but many available and widely advertised treatments were dangerous and actually contained lethal ingredients like arsenic and mercurous chloride. One of the only pharmaceuticals that was widely embraced for the successful treatment of malaria and some other ailments was quinine.

Quinine, one of the most effective medicines available for treating the challenging disease of malaria, was known in Europe at least since the 17th century and had likely been used in South America for far longer. It was used to address fevers of all kinds but was especially helpful in treating the chills and fever of the dreaded malaria.

Extracts from the bark of the Peruvian cinchona tree were brought to Spain by returning Jesuit missionaries and appeared almost miraculous in malaria treatment. Quinine, considered one of the most important medical discoveries of the period, is a component of the bark, which was also referred to as “sacred bark,” “cardinal’s bark,” or “Jesuits’ bark.”

Prior to the 19th century, the bark of the tree was administered by being dried, ground to a powder, mixed with wine or another liquid, and drunk. In 1820, French chemists Joseph Caventou and Pierre-Joseph Pelletier, the codiscoverers of caffeine and strychnine, were able to extract and isolate quinine from the bark. The standard treatment for malaria then evolved to replacing the raw bark with the purified quinine.

The private civilian wartime organization, the United States Sanitary Commission, authorized a report on “Quinine as a Prophylactic Against Malarial Diseases” in 1861, recommending regular preventive doses for troops, and thousands of soldiers lined up for whiskey-laced measures of the drug. The Union Army purchased more than nineteen tons of quinine and nine tons of cinchona fluid extract during the Civil War; Powers and Weightman, a Philadelphia-based firm, was the nation’s largest supplier of quinine.

Northern soldiers in Confederate territory were faced with the onslaught of the South’s tropical diseases for which the drug was the optimal treatment. The Union’s need for increasing quantities of quinine drove the industrial manufacture of its production, with a new attention to testing and quality control. The amplified need for the drug inspired the creation of laboratories and large-scale manufacturing for the first time in the country.

Unfortunately for the quinine needs of the Medical Corps of the Confederacy, the U.S. naval blockade was extremely effective. Blockade running was the best hope for procuring some of their desperately needed medications, and U.S. inspectors found the precious quinine secreted in numerous innocuous-appearing products including dolls and slaughtered animals. Quinine could be sold on the black market in the South for $400–$600 per ounce (approximately $13,000–$19,000 in 2021 U.S. dollars).

Although quinine could have serious adverse effects including cardiovascular reactions, kidney failure, anaphylactic shock, vomiting, diarrhea, and abdominal pain, it was the primary treatment for malaria during the Civil War, staying in popular use until synthetics became available in the 1920s. It endured as a go-to treatment for malaria in many parts of the world, remaining on the World Health Organization’s List of Essential Medicines into the 21st century, although it was removed from the list in 2006 and replaced by other drugs with fewer side effects but comparable success.

When quinine wasn’t available to them during the Civil War, Confederate surgeons frequently substituted turpentine, treating the soldiers with “friction of turpentine to the spine and twenty drop doses internally.”

Turpentine was routinely prescribed for oral and topical use in America and Europe. It was applied to wounds to discourage maggots and mixed with castor oil to treat diarrhea. Made from distilled pine resin, the flammable turpentine, usually associated with solvents, paint thinner, lamp oil, and preserving the wood of ships, has a long and storied history of its use as medicine. Turpentine was used internally as a treatment for depression by the Romans, and as a cure for intestinal parasites like tapeworms. It was mixed with animal fat and applied topically for chest ailments, and inhaled to address nasal and throat problems. Unfortunately, the ingestion of turpentine can be extremely toxic, causing bleeding in the lungs, kidney damage, and numerous other dangerous side effects.

When the Confederate Army’s access to adequate supplies of quinine was severely curtailed, turpentine was still readily available as it was one of the South’s largest exports after cotton and rice. Its production had begun in the Colonial era in the pine forests of the Carolinas and moved farther and farther south, propelled by the availability of slave labor for the grueling process of collecting the sap. Turpentine camps stretched from North Carolina to Florida and many remained in production into the 20th century. It was clear to the medical staff that turpentine was not as effective as quinine, but it was considered the best of the substitute pharmaceuticals and was certainly accessible to the Confederate Army.

There was some supposition at the time of the war that certain substances might actually be able to fight infection. Iodine, discovered in 1811, was sometimes used as an antiseptic to treat infection during the Civil War. The substance occurs naturally in the form of iodide ions in fish, oysters, certain seaweeds, seawater, dairy products, and some vegetables grown in iodine-rich soil. It was in common use during the Civil War in the form of Lugol’s Solution, a combination of elemental iodine and potassium iodide together with distilled water, developed in 1829 by a French physician as a cure for tuberculosis. Although Civil War doctors did not know the science behind the antimicrobial properties and effectiveness of the preparation, they did acknowledge that it was sometimes very helpful in treating wounds and it remained a fairly standard medication for surgical site infections.

Many thousands of Civil War soldiers suffered severe gastric and intestinal disorders, largely owing to their frequent lack of solid nutrition and clean drinking water. Diarrhea was extremely common among the troops, and calomel, or mercurous chloride, was the usual prescription. When it occurs, mercury toxicity presents in a high concentration of mercury in saliva, which can lead to a loss of teeth and gangrene of the mouth and cheeks in some patients. There are many recorded cases of toxic reactions to the drug during the wartime period, including that of Louisa May Alcott, the famous author of many popular books and novels including Little Women, who volunteered to serve as a nurse during the Civil War, but contracted typhoid pneumonia six weeks into her first assignment. Alcott came close to death and was returned to her home and treated with calomel. The medication left her with permanent pain for the rest of her life and she wrote, “I was never ill before this time and never well afterward.”

“Blue mass” and “blue pills” both contained the toxin mercurous chloride. They were used to treat many ailments, sometimes causing severe reactions. Union President Abraham Lincoln used “blue pills” reportedly to combat depression, chronic constipation, and/or syphilis. The mercury-based medication was in common usage from the 17th century and well into the 19th for treating venereal disease, tuberculosis, toothaches, intestinal parasites, and the pain of childbirth.

Blue mass medications were very varied in strength and purity as they were “magistral preparations”—mixed independently and individually by the pharmacists who dispensed them, a widespread practice in the mid-1800s. The main ingredient was mercury, in its elemental or compound form (such as mercury chloride, also called calomel), but the compounds could also contain glycerol, rose honey, licorice, or hollyhock. Sold in the various form of pills, a claylike substance, or sometimes a syrup, each blue pill usually contained about one grain (64.8 milligrams) of mercury; the color being provided by blue dye or blue chalk.

Abraham Lincoln was known to have suffered deeply from chronic “melancholia” and lengthy depressions. For several years prior to his election as president, Lincoln used blue mass pills to relieve his gloom, as they were commonly prescribed at the time. There is serious speculation that he may have suffered from mercury poisoning, as the dosage he ingested would have been almost nine thousand times the current safety standard issued by the Environmental Protection Agency.

Lincoln was known earlier as a friendly, compassionate, and fairly even-tempered person, despite the tragic and devastating losses he suffered throughout his life, but his personality appears to have changed after he began using the blue pills. He was said to sometimes fly into rages with occasional physical ramifications—once grabbing and shaking another politician until a third person broke his grip on the man. He is also reported to have experienced symptoms including tremor attacks, insomnia, forgetfulness, and outbursts of angry and bizarre behavior, all of which may have been caused by the neurological effects of mercury poisoning and certainly attributable to the massive doses he was consuming.

It’s possible that Lincoln may have suspected a correlation between his medications and his new behavioral aberrations—at the onset of the Civil War he apparently stopped taking the pills, stating that they made him “cross.” Mercury poisoning can be reversible, and he seems to have then reverted to his more dignified, calm, and composed demeanor, commanding respect for his wartime leadership and the ability to function well under pressure.

The narcotics opium and morphine were used to treat pain and diarrhea. The liberal use of these drugs was criticized after the war for the proliferation of addiction, often called “Old Soldier’s Disease.” The rising consumption of opium in the United States peaked in the 1880s, with commercial opium preparations that were available without a prescription.

Opium was used to treat diarrhea, the most common disease affecting the Civil War soldiers. The drug was widely available in patent medicines, including the popular “laudanum,” usually as a tincture of 10 percent opium in alcohol. Effective methods of pill manufacturing had been known for decades, and opium in pill form was a convenient way to store, transport, and administer the drug.

Morphine, an opium alkaloid, was available in pill or powder form and could also be dissolved in liquid for injections. Dr. Henry S. Hewitt, medical director of the Army of the Ohio, issued a standing order for its use during the Atlanta campaign in the summer of 1864:


The insertion of morphine into wounds of the chest, attended by pain and dyspnea, has been of the utmost advantage. I made the insertion of morphine into all painful wounds a standing order of the medical department, and it has acted so admirably as to enlist every surgeon in favor of the practice. Its good effects are especially remarkable in painful wounds of the joints, abdomen, and chest.



Opiates were extremely popular as treatments and were used liberally as their effects were rapid and visibly evident. It is estimated that the Union army used approximately ten million opium pills, almost three million ounces of opium in powder and tincture form and almost thirty thousand ounces of morphine during the war. Opiates were prescribed for a huge range of ailments including dysentery, typhoid fever, headaches, syphilis, and hemorrhoids, in addition to their application for postoperative pain or for cough suppression in pneumonia patients. There was some resistance to the overuse of narcotics, but as expressed by Union Captain Oliver Wendell Holmes Jr., an honored place among medicaments remained for opium,


which the Creator himself seems to prescribe, for we often see the scarlet poppy growing in cornfields, as if it were foreseen that where there is hunger to be fed there must also be pain to be soothed.



By the end of the war and for many years afterward, an epidemic of addiction was made apparent from the rising opium consumption in the United States. The condition called “Old Soldier’s Disease” was common in veterans’ homes and in the public. A huge number of women were addicted to opiates, possibly more women than men, especially in the postwar period. Narcotics and cocaine were openly sold over the counter and recommended for a wide range of ailments and “female complaints.” The widespread availability of the drugs continued until 1906, with the passing of the Pure Food and Drug Act in the United States. An investigation into the drugs revealed that opium, morphine, and heroin were to be found in a huge variety of commercial pain relievers, pneumonia cures, teething treatments, and cough syrups. It has been argued that the Civil War gave the first evidence of rampant drug addiction in America.

Civil War doctors usually included among their medicaments a drug called belladonna, made from an extremely toxic plant of the nightshade family. Belladonna was a common medication used during the Civil War; its name, “beautiful woman” in Italian, came from a time when women used it in eye drops to dilate their pupils, believing it to make their appearance more seductive. Liquid extract of belladonna was included in the United States Army Standard Supply Table, carried in the doctors’ medical kits, and utilized in hospitals and in the field. The drug was used to treat a wide variety of ailments, from intestinal cramps or diarrhea to whooping cough, asthma, sciatica, and scarlet fever. It was also compounded as a topical ointment by mixing it with lard and applying it to an afflicted area two or three times a day.

This powerful drug was described in the 1858 publication of the United States Dispensatory as a potent narcotic and anodyne.


Among its first obvious effects, when taken in the usual dose, and continued for some time, are dryness and stricture of the faeces and neighboring parts, with slight uneasiness or giddiness of the head, and dimness of vision. In medicinal doses, it may also occasion dilatation of the pupil, decided frontal headache, slight delirium, colicky pains and purging, and a scarlet efflorescence of the skin; but this last effect is rare. In large quantities, belladonna produces the most deleterious effects. It is in fact a powerful poison, and many instances are recorded in which it has been taken with fatal consequences.



Belladonna is still used in medicine, particularly its derivatives atropine and scopolamine, which have useful properties. Atropine continues to be used in eye drops and also as an antidote for some insecticides and chemical warfare agents.

A few blessedly effective drugs for pain relief were available to Civil War physicians—the anesthetics ether and chloroform were routinely administered. The war prompted wider use of these agents, which had actually been available in America for more than a decade. The uses of ether as an anesthetic had been lauded in a report on surgery to the College of Physicians of Philadelphia fifteen years before the start of the war. Although myths abound of Civil War surgeries performed while patients were fully conscious, of soldiers biting on bullets to bear the pain, of men rendered unconscious with large doses of alcohol, in actuality, both Northern and Southern armies had access to anesthetics throughout the war and they were used in virtually all surgeries that were carried out.

Anesthesia was given to keep a patient unconscious during his surgery. At the time, a standard dose of anesthesia gave surgeons an estimated window of nine minutes to work, but with imprecise quality, methods, or amounts administered, soldiers sometimes woke up at the end of the operation while still on the operating table, surrounded by the gore of previous operations and the sound of other surgeries.

Although anesthesia was almost always used during surgical procedures, a good number of reports from witnesses who saw soldiers thrashing in apparent pain on operating tables have been circulated. A phenomenon now known as “second-stage anesthesia” was noted by many wartime surgeons: in this interim stage of consciousness, the patient is physically restless and active before the body reaches complete unconsciousness. Surgery was often performed outdoors, where passing soldiers may have witnessed the writhing and moaning of the patient and assumed that no anesthesia was being used.

Ether was indispensable as an anesthetic, but, due to its highly flammable nature, it could also be extremely dangerous to use, especially indoors. Dr. Keen recounted a terrifying incident in surgery:


I particularly remember a gunshot wound just above the inner end of the right clavicle. The hemorrhage was profuse.

I etherized the man and proceeded to search for the wounded vessel. My only light was a square block of wood with five auger holes, in each one of which was placed a candle. It was before even the days of petroleum, which had then just been discovered in Pennsylvania. As the wound was so near the mouth, of course the light had to be near the ether cone. I have often wondered why I did not have the sense to use chloroform. Suddenly the ether took fire and the etherizer flung away both cone and bottle. Luckily the bottle did not break or we might have had an ugly fire in a hospital constructed wholly of wood. I was fortunate enough finally to secure the vessel after much searching and a large loss of blood. The patient recovered.



On the battlefield, chloroform was preferred over ether because it had less bulk, more rapid induction, and was nonflammable. For reasons then unknown, it occasionally performed unpredictably in certain patients, and could cause sudden death. If a patient breathed too deeply he might inhale an overdose of chloroform, which could stop the heart.

The Confederacy was concerned with having low reserves of chloroform, but an invention by Dr. Julian John Chisolm of Charleston, South Carolina, enabled the surgeons to use a far smaller dose of the drug in a much more direct and effective fashion. Traditionally, ether and chloroform were dispensed to the patient in a soaked cloth placed over the nose and mouth until the person became insensible. Fumes from the dissipating liquid sometimes affected the operating team when surgeries were performed indoors. The “Chisolm Inhaler” was a 2 ½-inch hollow metal box with two small attached metal tubes. The tubes were inserted into the patient’s nostrils and chloroform was placed on either wadded cotton or fabric that was inserted into the body of the device or dripped into a perforated area on the top of the metal box. The Chisolm Inhaler was a huge boon to the Southern medics, as it allowed for their stock of anesthesia to last far longer than they had originally anticipated, and it delivered a dosage more directly to the patient.

Despite the drawbacks and risks of using general anesthesia, both Civil War medics and patients found it to be a temporary gift of relief to those suffering from terrible pain.

Before the Civil War, the U.S. Army had purchased medicines on the open market, but during the course of the conflict, the Union began to rely heavily on a few large domestic drug companies for stable prices and inventories.

Fueled by the demand for medicines during the Revolutionary War, a North American pharmaceutical industry had sprung up on the East Coast from Baltimore to Boston, with several firms based in Philadelphia. Many of these businesses were founded by pharmacists and physicians with names like Wyeth, Warner, Upjohn and Dohme. As the Civil War progressed, existing companies including Powers and Weightman and the Pfizer Company increased their production of drugs like iodine, morphine, chloroform, tartaric acid, and camphor.

Dr. Robert D. Hicks assessed the industry development: “Armies both North and South had to innovate to address supply problems, shortages, and medicines or technologies that proved ineffective or insufficient. In the North, to produce pharmaceuticals in quantity, quickly, and to a standard required an innovation in management. Thus, the first government-run drug labs were created.” Vaccines appear to be an evolution of an ancient practice known as “variolation,” a prophylactic defense against the highly contagious and frequently fatal disease of smallpox. Evidence points to the practice of variolation as early in human history as 8th century India, and the same protective procedure was recorded two centuries later in China. In both cases, pus or scab material from an infected person was inserted in an incision in the skin of a healthy person.

New England’s early 18th-century Puritan minister Cotton Mather was the owner of Onesimus, an enslaved man from West Africa who had experienced the procedure as a child in Africa and described the process to Mather. Several years later, the minister supported the theory of variolation during a smallpox epidemic in Boston, where it proved effective in dramatically reducing the number of deaths from the disease. By the end of the 18th century, a successful vaccine for smallpox had been developed.

Smallpox was the only disease for which vaccination existed during the Civil War, and immunization was fairly commonplace as performed by physicians in America since the 1830s. The public perception began to change based on a fear of spreading the disease through inoculated persons during the period they were infectious, and the technique was outlawed in several states including New York and Maryland. The vaccinations did initially reduce the frequency and intensity of smallpox outbreaks, but the procedure became largely illegal, was neglected in many places by the start of the Civil War, and disease rates had begun to rise again.

America did not have public health programs in place to encourage the population to be vaccinated, and the potential side effects and complications were discouraging. It was difficult for the Army dispensaries to produce and maintain a viable supply of the vaccine, and when it was used in hospitals, sometimes additional diseases such as syphilis were spread through the process.

Both the Union and Confederate armies technically required that soldiers be vaccinated against smallpox, although the regulations were largely disregarded as both governments rushed to send men into battle. The collected data indicates that between May 1861 and June 1866, the Union Army reported 12,236 smallpox cases among white troops and 6,716 cases among African American troops.

The Confederacy took aggressive measures to ensure adequate scab material for immunizing the soldiers. Military hospitals had an officer assigned to search the local population for infected children from whom to harvest the scabs or “crusts.” The preventive measures and quarantines enforced by both armies managed to avert many outbreaks of smallpox during the war and changed public opinion on the efficacy of the procedure, leading to a larger number of inoculated citizens and a tighter control on the range of the dangerous illness.

Before soldiers set foot on the battlefields, they faced an equally deadly enemy in the form of diseases that ran rampant through the army camps.

During the mid-1860s, Dr. Louis Pasteur, the French chemist and microbiologist, was working on his germ theory of disease, an idea that was not widely known in America. By the end of the war, Pasteur would prove that invisible microorganisms cause disease and fermentation and that they are not spontaneously generated. His discoveries would lead to future methods for preventing the spread of diseases, but would not be accepted in common practice in America until years after the Civil War.

Black soldiers showed proportionately higher rates of disease and mortality. African American troops were diagnosed with anemia twice as frequently as white troops, and among those who had been in slavery in the southeast, there was a high incidence of intestinal worms. Confederate doctor William H. Taylor remembered:


The prevailing diseases were intestinal disorders, though we had a share of almost every malady. Occasionally we suffered seriously from measles. Smallpox was effectively kept in check by vaccination. Intermittent and other malarial fevers at times incapacitated regiments.



Estimates place disease deaths among Union troops at a minimum of 225,000 during the war, although there are no established statistics for those who died after the war from the effects of diseases contracted during the conflict. The Army camps were known for their filthy conditions, contaminated water, and terrible diet and it was commonly said that a Civil War army could be smelled before it was seen.

Little more than 160 years ago, the medical profession in America was unregulated and primitive in practice, as the evidence establishes. Adding the fact that surgeons were frequently operating by candle or torchlight, or, in most cases, initially without much experience, it is astounding that so many of the sick and wounded actually lived on. It is estimated that of the amputees, most of whom likely suffered postsurgical infections, approximately 75 percent survived their injuries and subsequent treatment.

More Civil War soldiers died from disease than from wounds received in battle: half of all Civil War deaths were the result of intestinal disorders such as typhoid fever, diarrhea, and dysentery. These diseases were caused by drinking polluted water and by the lice, fleas, and flies that abounded in the filthy army camp conditions. “Fever” was considered a disease, not a symptom.

Gastrointestinal disorders including diarrhea and dysentery were the most common of all camp diseases, and the mortality rate from them was very high. Records indicate that there were approximately 711 cases per 1,000 soldiers each year. The Union army counted more than 75,000 cases of typhoid fever during the course of the war, likely resulting from exposure to contaminated food and water in addition to flies. Typhoid fever killed 17 percent of affected soldiers at the beginning of the war and 56 percent by 1865. It was the disease that killed President Lincoln’s eleven-year-old son, Willie. Union major and surgeon S. C. Gordon, witnessed the terrible effects of diseases on the soldiers.


The death list from disease was a fearful one in the Department of the Gulf. Fever and diarrhea, the former disabling and the latter killing, were worse foes than bullets, ten to one. It was estimated that at least ten thousand soldiers died and were buried in the Department of the Gulf, from disease of the bowels alone. It was a standing joke in our department that to be a good soldier here bowels are of more consequence than brains.

The slang phrase in regard to the soldier who was discharged, was “He hasn’t got the guts to stand it.” The marches were long, the water poor, the weather torrid, and the rations oftentimes of poor quality. Fatigue duty under such circumstances was deadly. The bones of the best young men of New England lie in unknown graves all over Louisiana.



Most of 1860s America was rural and farmers made up almost half of the Union army. Young soldiers from the sparsely populated countryside had never been exposed to the common contagious diseases that spread rapidly through the crowded military encampments. Thousands of men were felled by measles, chicken pox, mumps, and whooping cough. Colonel Daniel Hand, M.D. of the U.S. Army, continually observed surprising events and statistics among the suffering men.


While in our winter quarters we had many cases of measles. It was astonishing to find so many grownup men who had never had measles, and we found the number of such candidates was much greater in the country regiments than in those raised in cities.

In many other ways we found the city-raised soldiers had an early advantage over their country comrades. They had caught everything that was going while children, they were used to being up and out late at night, and they were prompt to take care of themselves, while the lads from the country had been coddled by their mothers, kept out of harm’s way, and were slow to act.



Measles outbreaks were common in the camps: extremely contagious and highly lethal, the disease affected at least 67,000 Union soldiers resulting in more than 4,000 deaths among white troops and a mortality rate almost twice as high in African American soldiers. Doctors recorded that the measles deaths were primarily caused by the involvement of respiratory and brain function.

At the time of the Civil War, the concept of contagion, of diseases being spread from one person to another, was somewhat uncertain. If a disease was perceived as contagious, quarantine was usually recommended. The question of quarantine, and its interference with personal liberties, became a political issue among the civilian population. Business was affected, as enforced quarantines would interfere with commerce, and the business community sometimes protested the classifications of diseases as contagious.
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