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Case Report 

Private James Martin, 28th Massachusetts volunteers was an 18 y.o. white male who 
was healthy prior to enlistment in the Union Army. His involvment in combat was 
apparently minimal as he suffered from chronic diarrhea that began in January of 1865. 
His condition worsened in the field hospital and he was shipped to a general hospital 
and admitted 2 Feb 65. On admission he was emaciated with frequent and involuntary 
"discharges." He was treated with brandy and hot water to the feet. By 10 Feb 65 he 
described feeling better though the discharges continued unabated and the brandy 
treatments continued. 14 Feb 65 the patient appeared to have more strength, but 
without improvement in the diarrhea. Treatment with Sub nitrate of bismuth was added 
to the regimen. On 16 Feb 65 he was described as failing with very frequent discharges. 
Tannic acid and opium were added to the treatment protocol. 127 years ago today he 
died. 

Introduction 

The primary thesis of this presentation is that the arts of war and medicine have 
histories that are inextricably intertwined and that extremities and advances in each 
have created and driven advances in the other. A secondary thesis that grows out of a 
careful study of these parallel histories, is the clear separation between medicine and 
health. The study and practice of medicine has been about disease, injury, and their 
remediation while health is more tightly connected to preventive behaviors woven into 
the fabric of society. There is no glory or excitement in the prevention of disease or 
injury while there is full measure of both associated with successful treatment of 
fantastically difficult injuries. The tendency to focus on immediate crises and miss the 
big picture is part of human nature as virtually all societies in the historical record are 
afflicted with it in significant measure. The study of the symbiosis between the Arts of 
War and Medicine is valuable to practicing physicians today because as George 
Santayana said that "those who cannot remember the past are condemned to repeat it'tl. 
We will explore the development of modern medical understanding through the last 
several centuries in part as a reminder that each generation considers itself modern and 
has been subsequently shown to have neglected something later felt to be obvious. 
History warns us that there are many observations we "should" have made and haven't 
and that our implementation of what we already know probably falls far short of what it 
could be. We are not exempt from the nature that has caused every prior generation of 
physicians to so err. The test of our wisdom lies in the thorough, consistent, and logical 
implementation of sound medical principles and skillful application of the jaundiced eye 
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toward inadequately supported dogmas of our era. Let us therefore, examine our past 
that we may enhance our future. 

Prior to the 20th century, combatants were far more likely to die of disease than from 
wounds. Death due to disease in the American Civil War outnumbered deaths due to 
battle wounds2 by more than 2 to 1. These figures are shocking to many who have read 
of extraordinary carnage inflicted by the rifle and cannon in the Civil War. This war 
gave us single battles with over 12,000 casualties such as Antietam Creek, 
Chickamauga, and Gettysburg. The surprising fact is that the American Civil War 
represents a watershed in improved medical care and preventive medicine leading to 
dramatic improvements in death and illness due to disease. 

Historical Oyeryiew 

Ancient History 

The military physicians in ancient Egypt, followed the army but focused their practice 
on the management of 36 presumed demons. They did develop some therapeutics 
including Squill (a diuretic), a purgative bulb, and oxide of iron. Remarkably they 
recognized that some head injuries generated local pressure and used trepanning to 
remove part of the skull and diminish brain injury. The device they used was similar to 
an auger or brace and bit. 

The ancient Greeks gave us Aesculapius, the "Father of Medicine". Aesculapius was a 
mythological character said to have been fathered by Apollo through Coronis. The myth 
informs us that Aesculapius was the first physician in private practice but had to be 
killed because his practice encroached upon Zeus. Aesculapius was guilty of "poaching on 
the province of the gods"3. Some things never change. He was said to have 4 daughters 
and 2 sons. The two sons, Machaeon and Podalirius, at least were real people and were 
the earliest recorded army surgeons. They both joined the army during the expedition 
against Troy in 1192 B.C. They knew little of preventive medicine or remediation, in 
spite of the their sisters Hygeia (health) and Panakeia (universal remedy). Machaeon 
had a rather harsh approach to differential diagnosis and restoration of health to sick or 
injured soldiers "If the men are sound, wine and cheese will not hurt them; if not, let 
them die and make room for better men"4. Later Greek physicians made considerable 
progress as exemplified by Pythagoras after his capture by the Persians (500 B.C.). King 
Darius had a dislocated ankle that Pythagoras successfully reduced and he removed a 
breast cancer from the Queen Atossa. 
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Contemporaneously, ( -500 B.C.), Sun Tzu in China wrote his masterpiece, The Art of 
War5• This book is still studied today in war colleges around the world. Remarkably, 
Sun Tzu recognized that army commanders were capable of making choices, especially 
with regard to camp locations, that could materially affect the health of troops. "All 
armies prefer high ground to low, and sunny places to dark. Low ground is not only 
damp and unhealthy, but also disadvantageous for fighting. If you are careful of your 
men, and camp on hard ground, your army will be free from disease of every kind, and 
this will spell victory."6 

By 219 B.C., Hannibal had added medical men as well as elephants to his fighting force 
and his armies were among the first to use litters (stretchers) to remove the wounded 
from the field of battle for treatment. 

In contrast, the Huns, all the way through the reign of Attila (AD 452), had no means for 
treating the sick and wounded and instead left them on the field. After battles, camp 
women searched the field for the living wounded and sick and destroyed them. Attila's 
idea of nursing fell a little short of Florence Nightingale. 

Roman culture brought many innovations but no curative medical efforts before 100 B.C. 
Sound hygienic principles were followed for over three centuries that were far ahead of 
their time. These included aqueducts for fresh water supply, public latrines that 
removed waste with running water to underground sewers, baths, cisterns, etc. The 
Romans had military doctors that followed the armies and played major roles in 
supervising food, clothing, encampment, and hygiene. These physicians also mandated 
regular exercise for health and combating boredom 7. Under Caesar, they developed a 
large scale military medical organization with hospitals (AD 43)8. 

MjddleAees 

In the 9th and lOth centuries, the Byzantines developed a system for field hospitals, 
staffed them with surgeons, brought the wounded with stretcher bearers, and later 
developed real off-field hospitals. 

In 12th century England, the teaching and administration of medicine shifted from 
barbers to monks. During the crusades, the soldiers suffered very hard fates at the 
hands of these quasi-medical personnel. Suppuration was believed to be NECESSARY 
for wound healing so when it did not develop naturally, it was induced. Richard the Lion 
Heart died of an arrow wound to the shoulder in this era. 

Theodoric and his student Henri around 1260 AD fought upstream when they suggested 
that suppuration should be prevented with antiseptics using arnica9• They developed 
protocols for prompt and aggressive wound closure for abdominal and chest wounds. 
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Their revolutionary ideas were right on target but unaccepted and lost. This tragic loss 
is typical of good anecdotal medical science through history because the absence of 
experimental proof mitigates the impact of real discoveries. 

Medical practitioners in every era have had no lack of confidence. It is our wont to trust 
our observational, analytical, and manipulative skills. Every generation has been 
blinded by a cluster of illusions (Figure 1). This familiar optical illusion has two parallel 
lines at the right that were cloned and superimposed on a radial array. The lines appear 
to bend outward until one looks on edge. Advances in medicine have frequently been 
made by those who figured how to reanalyze a problem "on edge." · 

Figure 1: This familiar optical illusion has two parallel 
lines at the right that were cloned precisely, and 
superimposed on a radial array. The lines appear to bend 
outward until one looks at the paper on edge to block out 
the visual effect of the extra lines. Medicine is riddled with 
things being different than they appear. 

The Middle Ages was 
a dark time for 
soldiers because 
warfare tended to 
produce rampant 
disease at a time 
when disease was 
tantamount to 
dishonor for a soldier. 
Disease was such an 
embarrassment that 
no one worked on 
prevention or 
treatment after the 
diseases hit forcing 
the soldier to suffer in 
silence. The ill and 
dying inadvertantly 
helped maintain and 
spread endemic and 
epidemic illnesses 
that plagued the 
people of the times. 

For centuries, the most lethal weapon in the military arsenal was the archer with his 
bow and arrow. Improvements surfaced occasionally exemplified by the crossbow. The 
crossbow was outlawed in Britain in 1139 A.D. because it was so powerful and accurate. 
The search for ever more malignant weapons led to the introduction of gunpowder into 
Europe in the 13th century. Henry V Of England, the hero of Agincourt, struggled 
desperately and vainly to prevent it's manufacture10. Naturally this led to a significant 
escalation in the capacity of armies to inflict injuries and established a whole new class 
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of problems for physicians to deal with. The physicians of the day were quite 
imaginative but unfortunately selected a tragically useless treatment modality for gun 
shot wounds. Boiling oil was poured directly into any orifice created by a projectile 
without anesthetic or analgesic for the poor victim. A true visionary of the early 1500s, 
Ambroise Pare, spoke out against two retched but popular practices: 1) Boiling oil 
treatment for gunshot wounds and 2) Hot iron cautery after amputations to control 
bleeding. He taught stitching the bleeding vessels closed. Pare was a voice crying in the 
wilderness but he did begin the movement that eventually overturned these horrid 
practices. 

In the late 1400s, Queen Isabella commissioned Columbus' voyage that took him to the 
Americas. While there is some debate about the details, most writers believe that 
Columbus' sailors brought syphilis back to Europe. In the early 1500s, Charles the VIII 
of France claimed Italy and the Spaniards (under Isabella) sent ships and troops to 
Naples to fend off the siege. This episode before Naples is one of the earliest detailed 
accounts of biological warfare. The Spaniards poisoned the wells and sent many 
beautiful women known to carry syphilis to infiltrate the camps of the bored French 
soldiers who subsequently contracted syphilis at a high rate. The strategy was successful 
leading to withdrawal of the French with a more thorough defeat of their forces on the 
march back to their homeland. 

The 17th century was a desperate time for war and medicine. Large armies formed and 
roamed Europe in extraordinary camfaigns like the thirty years war. Accurate statistics 
were not kept, but it appears certain 1 that armies and civilians were felled during this 
period in enormous numbers by famine, want, plague, and disease. 

A new era dawns-the 18th Century 

Formalized medicine, medical training, and even therapeutic experiments began to 
emerge during the 18th century. Many distinguished physicians proffered advice 
regarding preventive measures, especially sanitation, and while the ideas began to gain 
a foothold, implementation proved quite difficult. One of the great breakthroughs began 
under the influence of Zabdiel Boylston in Boston12. Smallpox had been a continuing 
scourge in many parts of the world for literally centuries and Boston suffered a new 
epidemic in May of 1721. Boylston was heavily influenced by Cotton Mather who learned 
from an Mrican slave13•14•15 that smallpox could be prevented by a process called 
inoculation: The precise origin of inoculation is not known though it appears that it was 
common practice in China and Mrica for centuries prior to its introduction in Europe. 

Inoculation is performed by obtaining material from smallpox lesions and injecting it 
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Figure 2: This is a photograph of ancient Chinese 
instruments used to pulverize and scrape material 
extruded from smallpox lesions. Practitioners used the first 
(silver) instrument to inoculate patients by blowing the 
virus containing materials into the subject's nose. 
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into the naive host 
producing a syndrome 
called variola inserta 
(or just variola) that 
confers immunity to 
the natural infection. 
Boylston inoculated 
his son and two 
slaves, successfully 
induced variola, and 
proved that immunity 
was conferred by 
exposing them to 
multiple cases of 
smallpox without 
contracting the 
disease. This event 
sparked an enormous 
debate with religious, 
political, and personal 
overtones but still 
proved to be " ... the 
earliest important 
experiment in 
America in preventive 
medicine"16. During 
the inoculation of 
citizens in Boston, 
statistical analyses 
were applied in a 
pioneering way. One 
in six subjects died if 
they acquired the 
clinical disease 
naturally died while 
only 1 in 60 (n-300) 
died after inoculation. 

Sir John Pringle 
published his classic 
volume17 

' Observations on 



Diseases of the Army in 1752. He was Surgeon General of the British Army and was 
truly the founder of modern military preventive medicine. His basic approach was 
radical in that it sought to preserve the health that the troops brought with them while 
they served in the military. This book was the cornerstone of Western preventive 
medicine for decades to come. 

The following year, James Lind published his classic treatise,18•19 on the cause, 
treatment, and prevention of scurvy based on his observations in the British navy. Lind 
conclusively demonstrated that citrus fruits could treat and prevent scurvy, but as is 
often seen throughout history, preventive measures fail to motivate the people capable of 
implementing the necessary changes. Within three years of this publication, the British 
navy proved the necessity of following Lind's advice by failing to do so. The Seven Years 
War (1756-63 French and Indian War in America) saw 185,000 sailors serve the Crown, 
135,000 died of disease, mostly scurvy. Only 1512 died in combat bringing the ratio of 
killed by disease to killed by combat to 89.3! This example typifies the difficulties 
inherent in any effort to prevent rather than treat problems. For most of us physicians, 
the ability to prevent a disease has little interest. We would much rather see and treat 
our first case of cholera or malaria than fight the political battles necessary to clean up 
the water supply or drain the swamps. 

The embryonal field of preventive medicine did have a considerable effect on the 
intentions of George Washington in the American Revolutionary War. He often issued 
orders with the express purpose of altering the behavior of the soldiers to preserve their 
health (exact citation unknown-reprinted in Bayne-Jones 1968). 

It is extremely difficult to persuade Soldiers that Cleanliness is absolutely necessary to the 
Health of an Army. They can hardly believe that in a military State it becomes one of the 
Necassaries of Life. They are either to careless to pay Attention to this Subject, or they 
deceive themselves by reasoning from Cases, that are by no Means similar. Hitherto they 
have enjoyed a good State of Health, tho' they paid little or not Attention to such 
Punctilios; hence they conclude, that, tho' in the Army, they shall continue to enjoy an 
equal Degree of Health, under the like Degree of Negligence: Such reasoning has proved 
fatal to thousands. They do not consider the prodigious Difference there is in the 
Circumstances of five or six People, who live by themselves on a Farm, and of thirty or 
forty thousand Men, who live together in a Camp. The former chiefly subsist on vegetable 
Food; they lodge warm and dry, and they breathe in pure Air, which is not contaminated 
by noxious Vapours: The latter in general subsist too much on animal Food; they sleep 
frequently on cold and damp Beds, and the breathe foul Air, that is constantly injured by 
the very Breath of a Multitude; and is frequently rendered much more dangerous by the 
Stench and Exhalations that arise from putrid Bodies. The Air is injured, as I have just 
said by the Breath of a Multitude and the perspirable matter that comes through the Pores 
of the Skin helps to extend the Disorder. But the Blood and Offals of Cattle that are killed 
near the Camp, with the different animal Substances that are daily thrown there by the 
Soldiers themselves, must soon fill the Air with a pestilential Smell, unless they are 
immediately removed or covered sufficiently deep. When the Soldier pours out Water, in 
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which Flesh has been boiled; when in a peevish Mood he throws away Part of his Ration, 
because it is too much roasted, or because it is not roasted enough; or even when he throws 
away Bones that are not well picked; he seldom considers that such Things must soon 
become putrid, and that he is sowing the Seeds of Disease and Death for himself or his 
companions. The Soldier should bum his Meat rather than throw it away: History 
informs us that great Armies have followed this Rule. Soldiers are not supposed to be 
acquainted with the Art of Preserving Health; they are little versed in Books; but, to the 
Honour of american Soldiers, it is allowed that no men in Christendom of the same 
Occupation are so well acquainted with their Bibles: Let them, once more, read the History 
and Travels of the Children of Israel while they continued in the Wilderness, under the 
conduct of Moses; and let them consider at the Time that they are reading the History of a 
great Army, that continued forty Years in their different Camps under the Guidance and 
Regulations of the wisest General that ever lived, for he was inspired. In the History of 
these People, the Soldier must admire the singular Attention that was paid to the Rules of 
Cleanliness. They were obliged to wash their Hands tow or three Times a Day. Foul 
Garments were counted abominable; every Thing that was polluted or dirty was absolutely 
forbidden; and such Persons as had Sores or Diseases in their Skin were turned out of the 
Camp. The utmost Pains were taken to Keep the Air in which they breathed, free from 
Infection. They were commanded, to have a Place without the Camp, whither they go, and 
have Paddle with which they should dig, so that when they went abroad to ease themselves, 
they might turn back and cover that which came from them. 

Besides these general Regulations, it is also necessary for the Preservation of Health, that 
every Soldier be particularly attentive to his own Person. The Straw on which he sleeps 
should frequently dried; and he should never spread it on damp Ground, when he can get 
Hurdles, Bark, Boards, Leaves, or any other dry Substance to put under it. A Soldier 
should change his Shirt and Stockings once every two or three Days: Though his Stock of 
Linen is small, a Shirt is soon washed. Little Attention is due to the Colour, provided it be 
clean. Women are never wanting in a Camp for such Offices. A Man is seldom aware of the 
Quantity of noxious Matter that comes through his own Skin and is deposited on his Shirt; 
but if he take up a Shirt that has been worn a few Days by another Person, he is 
frequently offended by the disagreeable Smell. 

These are some of the reasons why CLEANLINESS of every kind is necessary towards 
preserving Health in an Army: They are Reasons which every Soldier may understand; but 
should he neglect to regulate himself accordingly, the Regimental surgeon will doubtless 
attend to the Neglect, and his Officers will see that he does his Duty.For every Soldier by 
his Neglect not only endangers his oWn. Life, but the Lives of his Companions. Nature, or 
the god Nature, has commanded, that men who live in Camps should be cleanly: Whoever 
proves too obstinate, or too slothful to obey this Command, may expect to be punished with 
Death, or suffer under some dangerous Disease. 

Washington cited Numbers 5:1 and Deuteronomy 23:12 from the law of Moses in his 
effort to convince his men to adopt unnatural behaviors that would preserve their lives. 
Washington was successful by the standards of the British Navy in the previous war but 
we would certainly consider it a disaster today. The best estimates are that 63,000 
American soldiers died of disease and 7,000 from battle inflicted wounds with a ratio of 
9:1. 
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Three groups of soldiers with respect to training, culture, and resources fought in the 
Revolutionary War. The colonists, British, and Germans (Hessians) all suffered battle 
mortality of about 19 per 1000 strength per year. Death rates from disease were much 
different. See Figure 3 below. 

Deaths per 1000 per year in Battle and by 
Disease--Revolutionary War 

Combatant Group Battle Disease Total 

Colonists 20 180 200 

British 18 100 118 

Germans 19 62 81 

Figure 3: There were three major groups providing troops in the Revolutionary War. The 
colonists of the Continental Army, the Briish, and the German mercenaries who served 
the Crown. It is interesting to note that battle death rates are constant suggesting very 
similar levels of engagement for the three groups. Disease death rates are quite different 
due to significant differences in cleanliness, discipline, and sanitation. 

The environmental circumstances of these different groups were similar but they 
differed greatly in organization, food, clothing, equipment, training of staff, and 
discipline. The Hessians had the superior preparation and discipline and were therefore 
spared much of the suffering incident to the colonists. The misery of soldiers is 
somewhat hidden in the telling of battle stories so the big story tends to be secret. 

The 19th century 

The United States was involved in four major wars in the 19th century, 1812 (Britain), 
1846 (Mexico), 1861 (Civil), and 1898 (Spain). The problems that Washington spoke of 
and found himself unable to prevent were rediscovered in each of the four major wars. 
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The seminal observations in microbiology in the latter 19th century ultimately provided 
the impetus necessary to force adequate responses from the civilian and military 
authorities so that in the 20th century disease became a minor military problem for the 
United States through prevention. Advanvces in the preventive medicine for the military 
were also applied to the civilian population to their great benefit. The American Civil 
War was a watershed for warfare and medicine and will be discussed separately in 
detail. 

1800-1814 Early in the War of 1812, James Tilton completed Parts II and III of a most 
forceful treatise, "Economical Observations on Military Hospitals; and the Prevention 
and care of Diseases Incident to the Army" and presented it to Congress20. He was one 
of the most articulate writers who recognized that the hospital was a breeding ground 
for disease rather than health. Quoting Tilton: 

In a young and inexperienced army especially the officers are too apt to consider military 
duty as the only obligation upon them, regardless of the condition of their men, when if 
they fall sick, are without further thought tumed over the care of the surgeons. The 
ignorance and irregularities of the men in a new scene of life, subject them to numberless 
diseases. The sick flow is a regular current to the hospitals; these are crowded so as to 
produce infection; and mortality ensues too affecting to describe ... Send as few as possible 
to the general hospital. 

Tilton made numerous recommendations whose implementation would have benefitted 
the soldiers greatly. They included: 1) Discipline 2) avoiding excess heat 3) Provision of 
supervised play and exercise 4) Cleanliness was essential 5) He campaigned for daily 
covering of latrines. 6) Warm dry clothing 7) Diet well supplemented with fresh 
vegetables 8) Remarkably, this is first reference I could find to the concept of 
self-esteem. Tilton detailed the importance of mental health for physical health 
emphasizing developing self-esteem, a sense of honor, and concern for reputation 
amongst the soldiers. 

In addition to these preventive measures, he redesigned the entire concept of hospitals 
with the focus shifting to small buildings, few patients, more space per patient, and the 
ability to isolate those with contagious disease to minimize spread. "The importance of 
separating those ill of fevers, fluxes, etc., from the wounded and such as have only slight 
topical affections, will readily be perceived. Many a fine fellow have I seen brought into 
the hospital, for slight syphilitic affections and carried out dead of a hospital fever."20 

The War of 1812 became the proving ground for the smallpox vaccine based on cowpox 
developed by Jenner and described in 1798. Essentially, the entire army was vaccinated 
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with the Jenner vaccine and smallpox ceased to be a scourge of American armies. This 
was in sharp contrast to the disastrous campaign into Quebec by the Continental Army 
in the Revolutionary War. The spectacular success of this effort greatly enhanced efforts 
to vaccinate the civilian population. 

Dramatic progress in infectious diseases in the first half of the 19th century was stalled 
largely by a failure of the medical community to grasp the idea that certain diseases are 
transmissible. While there were proponents of the idea, the well respected and 
outspoken opponents, "anticontagionists", won the intellectual day. Noah Webster and 
Benjamin Rush heavily influenced medical thinkin~ for the first 60-70 years of the 19th 
century by expounding a "cosmic" epidemiology 1. They down rated the relative 
importance of miasmas (fouling of the air due to organic decomposition), contagion, and 
the innate tendency of the atmosphere to cause epidemics. They were forced, reluctantly, 
to admit contagion in the extreme cases of smallpox and measles but fully discounted 
contagion in malaria, yellow fever, and plague. They thought diseases were caused by 
abstract or cosmic forces that could not ever be understood. 

Science attempted to come to the rescue when Stubbins Ffirth, a student at the 
University of Pennsylvania, attempted to transmit yellow fever to himself22•23 . He 
performed 15 detailed experiments that included: 1) Sleeping in soiled clothing of 
patients with yellow fever 2) Swallowing the black vomit of patients 3) Dropping 
patients vomit into his eyes and 4) Injecting it subcutaneously. None of his experiments 
involved mosquitoes so he failed to pass the disease to himself. These experiments 
helped solidify the position of the anticontagionists and indeed the true microbiologists 
of the day did not think microorganisms likely to cause disease. In spite of this 
intellectual gap, cities, towns, and armies were facing the tragic realities of raging 
epidemics and experiencing success with practical measures that controlled contagion. 

In sum, there were two clear medical/health victories of the War of 1812. Smallpox was 
well controlled with extensive use of the Jenner vaccine, and this was a clear departure 
from the historical experience. In response to Tilton's book, hospitals were developed 
(Burlington) where the spread of disease was avoided by cleanliness, ventilation, 
isolation of the febrile, improved diet, and elevation,= 70 feet above standing water. 

Betwee n the wars: 1814-1846 In 1818 the Congress decided to actually organize the 
medical department of the Army and appointed James Lovell as the Surgeon General. 
Lovell was a visionary who introduced three critical new functions into the military 
medical serVice. 1) He instituted weather registries that recorded detailed histories of 
weather patterns and temperatures across the country. The generation of these data was 
ultimately instrumental in developing a clear understanding of diseases with seasonal 
variation. 2) He established a library to permit advance study 3) He established for the 
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first time careful collection of vital medical statistics on soldiers throughout his tenure 
as Surgeon General. This laid the foundation for the renaissance in the statistical 
medicine that blossomed in the Civil War. 

Mexican War 1846-48: This war, like the one in Crimea to follow, was a tribute to 
man's insistence on failing to learn from history. While the scientific underpinning of 
disease prevention was decades away, many practices known to foster health in the 
army were known and not practiced. The war was considered at the time to be a 
smashing military success especially in light of the small number of battle related 
deaths-1549. Unfortunately, 10,986 soldiers lost their lives due to disease. The number 
of soldiers sick, incapacitated, or who died of illness after the war is unknown but 
believed to be quite large. In spite of brilliant successes in preventing smallpox in the 
army during the War of 1812 and similar civilian successes subsequently, smallpox 
vaccination was not universal. The medical staff was described thus24 "Few encomiums 
can be passed on the Medical Department in Mexico. Nor do the officers appear to have 
learned or developed anything of importance in military sanitation, medicine, or 
surgery ... All did honest and faithful work, but none originated anything. They left the 
service about as they found it." 

The Crimean War 14 Se;p 1854 - 12 Jul 1856: The Crimean war was waged by the 
British and the French side by side against Russia primarily in the region of Russia 
called the Crimea (The same area Gorbachev was vacationing in during the 
coup-summer 1991). The war was caught up greatly in the siege of a single city 
Sevastopol permitting detailed accounts of troop strength and position. This war proved 
to be a gigantic medical experiment complete with controls and cross-over design. Sir 
Thomas Longmore, Surgeon General of the British Army25: 

The situation of the French and British armies during the siege of Sebastopol was so 
similar in respect to soil and locality, the climatic influences to which they were exposed, 
and the nature of the work in which they were engaged, were so thoroughly alike, that 
practically the two armies might almost be regarded as parts of one and the same 
force ... there was no similarity between them in respect to their conditions of health ... the 
British part of the Allied Force before Sebastopol was remarkably unhealthy during the 
first period of the siege, and as remarkably healthy during the second period of the siege; 
while a precisely opposite state of things existed in the French part of the force, which was 
in agenerally good condition of health during the first period, but in an extremely 
unhealthy condition during the second period. 

Page 12 



Crimea 
Death from Disease I 1 000 I yea 

British 

French 

1854-55 
235.8 

37.7 

1855-56 
4.3 

Figure 4 : The Crimean War was the first in which the full disaster of war 
related death from disease was established. Note thatthe high death rate 
from disease switched from the British in the first year to the French in the 
second year. The alarming illness of the British army in year 1, propelled 
reform. The relative success of the French in the first year bred complacency 
and therefore epidemic disease in the second year. 

The approaches to preventive medicine were very different the first year and for all 
practical purposes, they switched philosophies during the second year. The British 
ignored sanitation, clothing, dietary, and shelter needs during the first year while the 
French were more meticulous. The differences in approach were reflected in the 
dramatic differences in death rates from disease shown in the first column of Figure 4. 

The British experienced disease related mortality the first year of 236 I 1000 troops I 
year while the French only 38. As the first year wore on, the French became quite smug 
about how well they were doing compared to the British and they significantly relaxed 
their attention to preventive practices26. 

The Crimean War also was the first war in which an involved government generated a 
detailed medical and surgical history27. This war was an especially good choice to 
chronicle because of the extremity of disease and the inadvertently experimental quality 
of conditions for the British and French armies. 
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Figure 5: This is a black and white reproduction of Florence Nightengale's 
original color diagram. Her legend needs little embellishment save 
clarification of the colors. The blue she refers to as deaths due to mitigable 
disease are the large wedges that extend to the outer edges. The red wedges 
appear slightly darker here than the blue and represent deaths due to 
wounds. The darkest wedges are the black ones corresponding to death due 
to other causes. 

Florence Nightingale burst on the scene in the Crimea inventing nursing28.29 and 
becoming the largest figure during and after this tragic war. She collected detailed 
statistics, displayed them in tabular and graphic form, and skillfully interpreted them in 
a short, unassuming, but powerful monograph30: A Contribution to the Sanitary History . 
of the British Army durin~{ the Late War with Russia. She enlightened the world on 
subjects as diverse as hospital construction, medical statistics, hygiene, and invented the 
concept of the public health nurse. The importance of Florence Nightingale and the 
Crimean War cannot be overestimated. Both had a tremendous impact on the operations 
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and health of the Union Army in the American Civil War in part because the message 
was so compelling and in part because of timing. 

For historical interest, we have included a reproduction of her diagram in Figure 5 that 
illustrates the events in the British Army in the Crimea. 

Shortly before the Civil War, there was a cholera epidemic in London that was a 
dramatic demonstration of water borne disease. A certain section of London was 
especially afflicted with the epidemic and many believed it wasdue to contaminated 
water being drawn from a single well. The pump handle was removed from the 
"Broadstreet pump" and the epidemic was halted demonstrating that cholera could be 
spread by contaminated water. This and similar events helped give credence to the 
Sanitary Commissions of the day who sought to prevent disease through sound sanitary 
habits. 
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The American Civil War - 12 Apr 1861 - 30 Jun 1865: 

Introduction: The American Civil War was an historical watershed for military tactics, 
military strategy, politics, our sense of nationhood, medicine, nursing, sanitation, 
hospitals, rail transportation, medical statistics, photography, and military pathology. In 
prior wars, the death rates from disease were significantly higher and the rates dropped 
in the Civil War because of substantitive changes in approach. 

Death by Disease 
Mexican 

Crimea British _ 
Crimea French 

Crimea Russian 
Union Army 

Spanish American 
World War I 

World War II 
Korean 

0 175 

Death/1 000/year 

Figure 6: The lessons gleaned from the detailed recording of the disaster in the 
Crimea was critical to the dramatic improvements seen in the American Civil 
War. This figure illustrates measured and estimated (when necessary) death 
rates from disease in chronological order. The large scale quality of the modern 
wars pushed rates very high and the Civil War marked a clear turning point. 

350 

The interaction of the convulsive advances in these areas taxed the predictive abilities of 
the political leaders and military staffs well past the breaking point. At the beginning of 
the war, there was essentially no military medical system at all and with the exception 
of William Tecumseh Sherman, no one expected the war to create such an immense need 
for medical care. The organization of James Lovell and his successors had dwindled to 
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nearly nothing. The sweeping changes would have stressed a large, organized, and 
competent medical staff and the medical service at the time was none of these. 

Military Dynamics: Countless volumes have been written about the military aspects of 
the Civil War and it is with some trepidation that we attempt to briefly summarize those 
events but there were important changes in military operations that greatly impacted 
medicine, health care, and the plight of the soldier. Most of the generals in the Civil War 
were West Point graduates or political appointees. The West Point generals had been 
trained primarily in the Napoleonic style of fighting. The musket before the Civil War 
had a short effective range so that massed charges at defensive lines were often 
successful. By the time the Civil War began, mass production of accurate rifled muskets 
was a reality and defensive lines were able inflict heavy casualties on charging enemies 
from over 200 yards. This gave a tremendous advantage to armies on the defense 
especially if they had erected adequate field fortifications. This dramatic technological 
advance was not adequately understood by most generals leading to many battles with 
extraordinary carnage due to massed charges at entrenched positions. Classic examples 
include the Union assault on the stone wall at Fredericksburg (12/62) and Pickett's 
charge on the third day at Gettysburg {7/63). Never before had armies been able to 
inflict such tremendous casualties in a short period of time with a relatively low degree 
of risk. This failure of tactics to keep up with technology led to single battles with over 
10,000 major injuries inflicted with single shot, muzzle loaded wepons. The influence of 
these events proved enormously taxing to the embryonal medical system. 

In addition, the advent of widespread railroad availability revolutionized troop 
movements making it possible for gigantic armies to collide after traveling great 
distances without the fatigue of the march. The railroads also dramatically altered 
logistics because enormous armies could be maintained in the field far from bases if 
railroad connections survived. This capacity enabled the respective armies to engage in 
battles of immense proportions in remote areas of the countryside creating a need for 
redesigned field based medical and nursing care. The bottom line is that the exigencies 
of the Civil War created situations unparalleled in their extremity in both civilian life 
and previous wars that forced multiple advances in medicine, nursing, surgery, hospital 
design, hospital administration, public health, and pathology. 

Medical Service: Four areas of medical care delivery advanced immeasurably during 
the Civil War. These include: 1) Ambulance service 2) The physician staff 3) Nursing 4) 
Hospital based care. 

Prior to the Civil War, the U.S. Army had no meaningful ambulance service. The 
magnitude of the conflict in general and major battles specifically forced the contending 
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armies to develop meaningful ambulance service or experience mortality from wounds 
far greater than the 15% seen in previous wars. In addition to the new design of 
ambulances, the army added a new independent ambulance service with permanently 
assigned staff. This led to considerable upgrading and consistency of the brigades and 
regiments to obtain medical assistance for the wounded. 

The medical staff of the United States Army in Janu~ 1861 numbered only 98 officers 
that remained in service at the beginning of the war31. By the end of the war, there were 
, 11,000 army surgeons who had gained considerable experience with illness and trauma 
care. Physicians prior to the War, had little authority because they were not permitted 
rank in any meaningful sense. The influence of the U.S. Sanitary Commission 
drastically changed this giving the medical service some power to affect meaningful 
change. 

The role and influence of women was forever altered during the Civil War. Women had 
not been allowed to have any significant role in Wars prior to the Civil War because 
women were not believed to have the mental or physical capacity to perform needed 
tasks. Furthermore, the cultural role of women at the time was not consistent with any 
involvement in war. Florence Nightengale blazed a trail in the Crimea and the extreme 
number of wounded and sick in the Civil War generated the demand needed to begin to 
reverse this mode of thinking. Women began to be nurses but clearly struggled with the 
role. A. Potter wrote a fascinating description of her struggles with the desire to nurse, 
her sense that the soldiers needed and appreciated her, and the cultural questions 
raised by the vast numbers of women serving ably and valiantly in the nursing corps32• 

This is not the time or place to enter upon the great question of woman's mission. She has 
her work, and the time is coming when she shall be permitted to do it. God, in His own 
marvellous way, is, even now, causing the dawn of that blessed day to break, when, rising 
above prejudice and party spirit, she shall be allowed to take her true place, and be, in the 
highest sense of the word, a place, and be, in the highest sense of the word, a "Sister" to 
the suffering and the sorrowful; to assert and claim her "right," the only rights of which a 
woman may justly be proud. 

"What are Woman's Rights?" 
The right to wake when others sleep; 
The right to watch, the right to wee; 
The right to comfort in distress, 
The right to soothe, the right to bless; 
The right the widow's heart to cheer, 
The right to dry the orphan's tear; 
The right to feed and clothe the poor, 
The right to teach them to endure. 
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The right when other friends have flown, 
And left the sufferer all alone, 
To kneel that dying couch beside, 
And meekly point to Him who died; 
The right a happy home to make 
In any clime, for Jesu's sake; 
Rights such as these, are all we crave, 
Until our last--a quiet grave. 

In many ways, the nursing service in the Civil War was the beginning of the women's 
movement because it forcibly opened debate in a setting where the inestimable value of 
women could not be realistically contradicted. Along with the terrors of war come 
windows of opportunity. 

Figure 7: This is pen and ink drawing of a makeshift field hospital and ambulance 
service at the Battle of Antietam Creek in September of 1862. 
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Tilton's suggestions about hospitals and the care of the wounded (1798-1813) were not 
effectively implented until well into the Civil War. The rampant disease, obvious 
transmission in hospitals, and lack of rudimentary field hospitals clarified weaknesses 
in our concept of hospital based care. 

By the end of the war, large, efficient, and sanitary hospitals were effectively operating 
in several regions of the country. Careful attention to hospital design that diminished 
the tendency to spread diseaes from person to person were instituted. See Figure 7 for 
an artists' view of a field hospital in the Civil War. 

The necessity for clean water and sewage disposal had finally been recognized and 
addressed in hospital design and administration. Small, mobile, tent based field 
hospitals had become much improved in battlefield first aid while the ambulance corps 
transported wounded away from theatre to real hospitals. The changes in hospital based 
medical care were nothing short of revolutionary. 

Preventive Medicine: It was finally recognized that physicians could not be counted on 
to manage the health of the soldiers because it runs counter to their instinct 
(remediation is our focus) and they were overburdened with crises requiring immediate 
attention33 . This led to fundamental shifts in responsibility for the health of the soldier 
to three distinct groups: 

1) The Soldier himself : George Washington had alluded to the need for personal 
responsibility of the soldier for his own health34 but obviously despaired of the soldier 
every really seizing such responsibility. At the outset of the Civil War, an extraordinary 
book was published and given to the men entitled "The Soldier's Foe; where met, and 
how conQ.Jlered! A Pocket Treatise on Health and Hy~ene, for Camps and Camp Life" 
by E.Y. Robbins35. This remarkable little book, fit easily in a shirt pocket and was 
written in the language of the common man to inform the young soldiers that there was 
a great deal they could do ensure a return to their families. The first chapter was 
entitled "What is the Chief Agent of Destruction iri War?" and got right to the point: 

What we chiefly dread in War is rifle-balls, or cannon-balls or sword-cuts, or bayonets, or 
bombshells. But the vital statistics of war prove that there is another agent of destruction 
that is far more potent than any or all of these, and that is -disease. In the late war with 
Mexico, while fifteen hundred of our soldiers fell by weapons of war, fifteen thousand were 
cut down by disease; three-fourths or five-sixths of which disease was clearly and entirely 
unnecessary, and preventible. 

He underscored the importance of the application of known sanitary standards when he 
quoted Florence Nightingale (without citation) 

We had, during the first seven months of the campaign, a rate of mortality among the 
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troops, from disease alone, exceeding that of the Great Plague in the population of London. 
We had, during the last five months of the war, a mortality among our troops two-thirds 
only of what it is among our troops at home. 

SOLDIER'S F()E; 
WHEUE MET, AND HOW CONQUERED! 

A POCKET TREATISE ON HEALTH 
.-\ND 

HYGIENE, FOR CAMPS AND CAMP LIFE. 

BY E. Y. ROBBINS, 
CORRESPONDING liEliBER OF TilE AMERICAN STATlS

TICAL ASSOCIATION. 

During the Mexican War, but FIPTKF.N HuNnBKn men of the American Arm7 
were lost in battle, while Fa"TKEN THOUSAND died of disease. 

CINCINNATI: 

MOORE, 'VILSTACH, KEYS & CO., 
2.5 WEST FOURTH STREET. 

18 61. 

Figure 8: This is the Title Page from one of if not the first 
serious effort at using education to help prevent disease. 
This little book easily fit in a shirt pocket and covered 
everything from drinking habits to cleanliness to smoking. 
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Robbins made many 
sound 
recommendations 
including attention to 
personal cleanliness, 
abstention from 
tobacco and alcohol, 
well ventilated 
quarters, clothing that 
was clean and dry, 
regular vigorous 
exercise, clean water, 
and a balanced diet. 

2) Commanders of 
the Soldiers 
Historically, the health 
of the soldiers was not 
the province of their 
lieutenants and 
sergeants. It started to 
become so in the Civil 
War. Enormous 
pressure was brought 
to bear on the military 
establishment by the 
United States Sanitary 
Commission to impose 
sanitary and good 
preventive behaviors 
on the private soldier 
from the top down. 
Fastidious attention to 
cleanliness is still a 

hallmark of basic 
training today. 



3) Civilian based public health aiencies : The British Sanitary Commission of the 
Crimean War which so ably and dramatically reversed the misfortune of the British 
Army served as a model for the establishment of the pseudo-military United States 
Sanitary Commission by President Lincoln on 9 June 1961. The Commission initially 
had little influence but rapidly gained tremendous power to the good fortune of the 
Union troops. Its major focus was to conduct a "preventive service"36 for the Army. By 
1862, the Commission recognized that the leadership of the medical department of the 
Army was useless and forced the appointment of then Lieutenant William Alexander 
Hammond as Surgeon General and the surgeon Jonathan Letterman as medical director 
of the Army of the Potomac. These two key men were tireless workers with real vision 
for advancing the health of the average soldier. These moves were quite unpopular in 
the medical service which was riddled with inefficiency and graft. The leadership that 
Hammond and Letterman brought transformed the medical service into a real force for 
regaining and preserving health. 

Medical Science: The efforts of Florence Nightingale to collect data on health, disease, 
and treatment in the Crimean War was greatly expanded by the Union forces in the 
American Civil War. Ultimately the government generated the epic Medical and 
Surgical History of the War of the Rebellion, which is a mammoth six volume 
compendium of medical and surgical observations, data, and opinions collected and 
formulated during the war. New treatments were explored in the Civil War and 
chronicled in this remarkable tome. Obviously, trauma and its treatment are a big part 
of military medicine and because their dramatic nature have received considerable 
attention. In the 10 year run of M.A.S.H. on television, we are unaware of any episode 
that focused on preventive medicine. This is so in spite of the fact the big story in Korea 
was that the disease mortality was less than 0.5/1000 strength/year compared to 65 in 
the Civil War and 300 in Crimea. The importance of prevention is underestimated in 
every generation because it inherently fails to generate the dramatic interest associated 
with trauma. 

The Civil War was the first American War for which good medical data exist and that 
almost exclusively from the Union side. Record keeping on the scale exhibited by Union 
Army was absolutely unprecedented. Unfortunately, much of the records of the 
Confederate Medical establishment were destroyed in the fire that broke out during the 
capture of Richmond VA in April of 1865 (the fall of the C.S.A. capital). Over the 4 year 
period of the war, the avera~ strength of the Union army was 806,755. We have no 
desire to denigrate the losses of the young men on the field of battle, but their heroism 
and sacrifice has been chronicled in innumerable books and journals. 110,070 soldiers 
died on the battlefield or from wounds suffered there. In contrast, 224,586 men died of 
disease, 250,000 were discharged for disability, and 200,000 deserted. It is reported that 
many of the troops who deserted did so because they were ill and believed (correctly) 
they had a better chance of recovery away from the hospital. This death rate from 
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disease (65/1000/year) is appalling today since U.S. forces recorded disease death rates 
< 1 /1000/year for our wars after World War I. In spite of what appears to be an utterly 
dismal record, there were over 6,000,000 recorded cases of clinical illness in the Union 
Army with -200,000 deaths for a case fatality rate of 3.4% This was a vast improvement 
over previous wars. I)etailed and accurate data were not generally kept in previous wars 
with the exception of the Crimean War. All parties involved in this miserable conflict 
were hardly able to conduct military operations because of the profound illness of their 
troops. Various estimates exist but overall death rates from disease alone in the Crimea 
approached 300/1000/year. It is not known what percentage of troops in the field were 
unable to fight because of illness or the necessity of caring for a comrade's illness. The 
statistical records from both the Crimean and Civil Wars, provided the scientific bases 
for a tremendous increase in medical knowledge gained in the last half of the 19th 
century. 

Major Diseases of the Civil War: 

The major diseases of previous wars were still major diseases in the Civil War but their 
severity had been blunted. 

Diarrhea and Dysentery: The number one problem was diarrhea and dysentery and 
the reporting subdivided both of these "conditions" into acute and chronic. Much of the 
"chronic" was probably due repeated infections of the acute t~e. Diarrheal illnesses 
accounted for 1, 739,155 cases on sick call and 44,558 deaths . If the deaths from 
sporadic outbreaks of typhoid fever are included, there were over 71,000 deaths from 
water and food borne intestinal disease in the Union army alone. This number is equal 
to 64.5% of total Union deaths due to wounds and exceeds the number who died directly 
on the field. The tiny and disorganized medical department that existed at the outbreak 
of the Civil War was pushed so hard by the immediate needs of ill and wounded soldiers 
that there was no hope of it ever focusing on preventive measures. In the early phases of 
the war, the lack of sanitary facilities, shortage of medical supplies, and the rapid 
congregation and crowding of new troops with many susceptible to infectious diseases, 
led to massive outbreaks of dysentery, measles, typhoid fever, and initially some 
smallpox. The similar experience of the British Army in the Crimean War and the 
wisdom and tireless voice of Florence Nightingale challenged many in the United States 
to anticipate disastrous losses due to intestinal diseases. The Army was greatly aided in 
the fight against these diseases by the independent efforts of the United States Sanitary 
Commission established shortly after the war began. 
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Woodward organized the description of thousands of cases of diarrhea, dysentery, and 
typhoid fever in A Medical and Sur~cal History of the War of the Rebellion. One large 
volume was devoted almost entirely to these diseases and provides an extraordinarily 
clear description of the diseases, treatment efforts, pathology, and speculation on 
causation. The quality of the histologic sections, photographs, and drawings is 
remarkable since the books are now 125 years old. These documents provided a clear 
and extensive documentation of the ileal lesions in typhoid fever that involve Peyer's 
pathces. A Confederate surgeon even noted the bacilli in the involved tissue 20 years 
prior to it's formal "discovery." The association between colonic ulceration and true 
dysentery (blood and pus in the stool) was also firmly established by examining the 
histories and histopathology of large numbers of cases. 

While no other disease classification was nearly as serious as intestinal disease, several 
deserve special mention. 

Smallpox: Smallpox was a pernicious scourge in previous wars and continued as a 
major public health problem in the civilian population during the Civil War. There were 
only 12,236 cases of smallpox and 4, 717 deaths reported38 amounting to a mortality of 
less than 0.5% of troops entering Union service. While this sounds like a lot, smallpox 
epidemics in previous wars were often massive with attack rates approaching 40-50% 
and case fatality rates of, 16%. In the Revolutionary War, a critical invasion of Quebec 
completely crumbled under the weight of a huge smallpox epidemic. 

Smallpox afflicted the armies of the 19th century but the work of artists shows that it 
received considerable attention as far back as ancient China. The ancient Chinese 
developed excellent control of this plague through the process of inoculation. Material 
from pox lesions in index cases was ground with the devices in Figure 2 and introduced 
into the nose of susceptibles preventing epidemics. Inoculation produced mild cases of 
smallpox called variola and probably had a mortality rate of about 1 in 300 compared 
with 1 in 6 for the naturally acquired disease. This estimate is based on the small ( -300) 
data set from the Boylston experiment in Boston in 1721. Inoculation was introduced to 
the Continental army after the Quebec disaster by order of George Washington and 
smallpox was better controlled. In 1798, the Jenner vaccine for smallpox was introduced 
and successfully used in the War of 1812 to mitigate the importance of smallpox. 

Smallpox vaccination was not widespread in the civilian population before the Civil War. 
Statistics reporting in the Union Army unequivocally proved the extraordinary value of 
smallpox vaccination and provided the impetus for widespread vaccination of the U.S. 
population. Unfortunately, blacks were not reliably vaccinated, serving as an 
unintended control group, and they suffered a significantly increased incidence of 
smallpox. 
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Aggressive application of this principle world wide has led to the eradication of smallpox 
as a disease of humankind . 
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Figure 9: Smallpox had plagued countless armies prior to and including the 
Revolutionary War. By the Civil War, vaccination had replaced inoculation greatly 
reducing the mortality due to smallpox in white troops. Black troops did receive 
universal vaccination and there was a significant seasonal mortality in black troops 
not seen in the whites. The curve for the black troops does not cover the entire war 
because there were essentially no black troops in the Union Army early in the war. 

Malaria: Malaria was believed to be a "miasmatic" disease, that is, a disease caused by 
inhaling noxious vapors. Anecdotal experience had led many to conclude that foul 
miasmatic qualities of the air were especially bad around swamps and particularly at 
night. The association with arthropod vectors was not appreciated, but just as 
recommended by Sun Tzu 2,500 years ago, commanders tried to select elevated and firm 
ground in part for the health of the troops. This practice greatly diminished the 
importance of malaria in the Civil War. Detailed records on the geography and seasonal 
variation of malaria incidence proved useful in the eventual unravelling of the life cycle 
of the malarial parasite. 

Malaria prophylaxis with qumme in the form of alcohol bitters was widespread 
especially in endemic areas and further contributed to the small number of serious 
outbreaks of malaria39•40• Malaria is still a leading cause of death worldwide. 

Measles: Measles continued to be as severe a problem in the Civil War as in previous 
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wars. Most estimates suggest that about half of the troops mustered in the Union Army 
during the course of the war were susceptibles. Measles was so routine in newly 
assembled regiments that by the end of the war, regimental organization was formalized 
in the state of origin to allow the troops to go through the first round of camp diseases 
(esp. measles) before official inclusion in a brigade or division of the Army. There were 
67,763 cases of measles among the white troops leading to 4,246 deaths and this 
certainly represents considerable under reporting. 

The death rate from measles was further underestimated because a major cause of 
measles related mortality is post-measles pneumonia. Some cases of post-measles 
pneumonia were reported with measles and some with respiratory diseases. This 
condition remains a leading cause of death among children in underdeveloped countries 
today. · 

Jaundice: Incapacitating but non-fatal outbreaks of jaundice were common leading to 
the cataloguing of 71,691 cases. The extremely low mortality and known problems with 
contamination of the water supply strongly supports the notion that this was due almost 
exclusively to hepatitis A. 

Venereal Diseases: Syphilis and gonorrhea were common in the Civil War but by the 
middle of the war, considerable control had been achieved through preventive measures. 
Secondary contacts were identified and treated and non-infected prostitutes were 
actually licensed. These measures were believed in certain locations to significantly 
decrease the incidence of venereal diseases41 . 

The Remainder of the 19th Century 1865-1899 

The debate over the germ theory that began in the U.S. in earnest in the early 19th 
century continued through the Civil War. Observation of bacteria in pus from infected 
wounds with .a relative paucity of organisms in wounds without pus was extensively 
noted in the Civil War. This supported but did not prove the germ theory. The obvious 
connection of the diarrheal illnesses to the water supply, led Woodward to carefully 
consider the possibility that "germs" or microorganisms caused these illnesses. The 
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THICKE:\Eil 1'1-:YER 'S P.-\TCH .~:\D E:\UR<;ED SOLIT.~RY FOLLICLES. 

Medical and Surgical History of the 
War of Rebellion42 contains detailed 
observations of stool organisms and 
histopathology of the colon and small 
intestine from patients who died 
with diarrheal illnesses. 
Unfortunately, the detailed 
observations of stool failed to reveal 
any significant differences in 
organism shape or number between 
normals and patients with diarrhea:. 

Histopathologic characterization of 
the lesions of typhoid fever were 
particularly rich in this tome. 
Figure 10 is one of many 
photographs documenting this 
disease in Medical and Surgical 
History of the War of the Rebellion. 
This whole mount shows a 
thickened Peyer's patch in a patient 
who died of typhoid fever. 

Joseph Jones, a surgeon in the 
C.S.A, observed bacteria in 
gangrenous lesions and in the 
mesenteric lymph nodes in typhoid 
fever fully twenty years before the 
seminal work of Eberth43 • Anyone 
reading these works even with the 
benefit of 20/20 hindsight, can 
immediately recognize the honesty 
and avoidance of hasty conclusion 
practiced by the authors. It was and 

Figure 10: This is a photograph of a whole mount of the ileum of a patient who apparently 
died with typhoid fever. Shown here are marked ileal nodules that correspond to Peyer's 
patches. The Medical and Surgical History ofthe War of the Rebellion, Part Second, 
Medical Volume has extensive documentation of diarrheal/intestinal diseases including 
case histories, photographs, color drawings, autopsy fmdings, histopathology, and detailed 
discussions of various physicians thoughts about causes and treatments. 
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is a standard to which we should all aspire. Observations of this type led to the founding 
of the Army Medical Museum, Surgeon General's Library, and ultimately the Armed 
Forces Institute of Pathology. These institutions contributed mightily to medical 
advances during this period of exceptional intellectual ferment. 

The bacteriologic era was ushered in by Koch (1876) when he established that anthrax 
was caused by a bacillus and described his famous postulates. This began a period when 
the causes of many diseases were identified and characterized. 

Well before 1876, carbolic acid was occasionally used in military surgery but Capt. 
Girard in the Surgeon General's office visited Europe to observe application of Lister's 
antiseptic surgical technique. His report44•45•46 began the revolution in antiseptic 
surgery in this country. 

The last Surgeon General of the 19th century, George Sternberg, worked closely with 
Walter Reed and was instrumental in founding american bacteriology, advancing our 
understanding of cholera, identifying the pneumococcus as a cause of pneumonia, and 
providing early clues to the existence of viruses by his extensive negative studies 
searching for a bacterial cause of yellow fever. The drive for most of these discoveries 
came from the recognition that soldiers tended contract these illnesses in large numbers 
and the military needed to learn how to treat and prevent. "Necessity is the mother of 
invention." 
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Conclusion 

The discoveries completed by the end of the 19th century provided the scientific 
underpinning needed to generate the political clout required to institute sound 
preventive and therapeutic programs into military medicine. The twentieth century is 
primarily a story of progressive implementation of principles learned in the 19th and 
tremendous advances in trauma care. 

While the focus of medical professionals always has been and probably always be 
remediation of disease, we are in the unique position of having access to the most 
information about preventing disease and preserving the health of our citizens and 
soldiers today. We hope that history will teach us to diligently seek to preserve health 
and avoid the instinctive trap of total absorption in the treatment of disease. 

Case Report-follow up 

The autopsy report on our case was typical of literally hundreds recorded in the Civil 
War. "The small intestine was very much congested throughout its entire length. The 
entire colon was disorganized by ulceration and sloughing, the external coat alone 
seeming to hold it together; at the junction of the transverse and descending colon there 
was a large perforation. No abdominal tenderness had been observed during life.-Acting 
Assistant Surgeon W. Kempster." 
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