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Preface

After twice completing the course in practical obstetrics at the
first maternity clinic in Vienna, I presented mysclfon 1 July 1844
to the director of the clinic, the late Professor Dr. [Johann] Klein,!
as a candidate for a future post of assistant physician at the clinic.
I was provisionally appointed to this post by a decree dated 27
February 1846. On 1 July 1846 I officially assumed the position
of assistant at the first maternity clinic. On 20 October of the
same year, however, | was obliged to withdraw in favor of my
predecessor, Dr. [Franz] Breit, because Dr. Breit had in the
meantime received a two-year extension of his service. That I
may be understood, in the course of this essay I will refer to
these four months, namely July, August, September, and Octo-
ber of 1846, as my first period of service. [iv] In Vienna, the
period of service of the assistants in all departments was fixed at
two years. In every other department it was customary, after the
expiration of two years, for the appointment to be extended for
an additional two years. In the obstetrical department this had
not been the practice, however, and the assistants were regularly
changed every two years. Dr. Breit was the first to enjoy this
privilege [of a two-year extension]. Then Dr. Breit was named
Professor of Obstetrics at the medical school at Tibingen, and
for the second time I officially assumed the position of assistant,
on 20 March 1847. I functioned as such for two years, until 20
March 1849. I refer to these two years as my second period of
service.

The object of this essay is this: to present historically to the
medical instructor observations that I made at this clinic in this
period, to demonstrate how I began to doubt existing teachings
concerning the origin and the concept of childbed fever, and how

1. Johann Klein (1788-1856) was Professor of Obstetrics at the University of
Salzburg and at the University of Vienna. As Semmelweis’s chief in the mater-
nity clinic, he seems to have felt threatened by the younger members of the
faculty, and he opposed both Semmelweis and his theories.
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62 Childbed Fever

[ was irresistibly forced to my present conviction, in order that
he also, for the welfare of mankind, may derive the same con-
victions.

{v] By naturc I am averse to all polemics. This is proven by
my having left numerous attacks unanswered. I believed that [
could leave it to time to break a path for the truth. However, for
thirteen years my expectations have not been fulfilled to the de-
gree that is essential for the well-being of mankind. An addi-
tional misfortune was that in the school years of 1856-57 and
1857-58, maternity patients died in such numbers at my own
obstetrical clinic in Pest that my opponents could use these deaths
as evidence against me. It must be shown that these two unfor-
tunatc years provide tragic and unintentional yet direct confir-
mation of my views.

To my aversion to all polemics must be added my innate aver-
sion to every form of writing. Fate has chosen me as the repre-
sentative of those truths that are laid down in this essay. Itis my
inescapable obligation to support them. I have given up the hope
that the importance and the truth of the matter would make all
controversy unnecessary. Rather than my inclinations, people’s
lives must be considered, people who do not even participate m
the conflict over whether my opponents or I have the truth. [vi]
Since silence has proven futile, I must forcibly restrain my incli-
nations and step once more before the public as though uncau-
tioned by the many bitter hours I have endured. I have made the
best of these hours; for those yet to come [ find consolation in
knowing that [ advocate only that which is firmly grounded in
my own convictions. «

Pest, 30 August 1860

CHAPTER I

Autobiographical Introduction

[1] Medicine’s highest duty is saving threatened human life, and
obstetrics is the branch of medicine in which this duty is most
obviously fulfilled. Frequently it is necessary to deliver a child
in transverse e, Mother and child will probably die if the birth
is left to nature, while the obstetrician’s timely helping hand,
almost painlessly and taking only a few minutes, can save both.

[ was already familiar with this prerogative of obstetrics from
the theoretical lectures on the specialty. [ found it perfectly con-
firmed as I had the opportunity to learn the practical aspects of
obstetrics 1n the large Viennese maternity hospital. But unfor-
tunately the number of cases in which the obstetrician achieves
such blessings vanishes in comparison with the number of vic-
tims to whom his help is of no avail. This dark side of obstetrics
is childbed fever. Each year I saw ten or fifteen crises in which
the salvation of mother and child could be achieved. T also saw
many hundreds of maternity patients treated unsuccesstully for
childbed fever. {2] Not only was therapy unsuccessful, the etiol-
ogy scemed deficient. The accepted ctiology of childbed fever,
on the basis of which [ saw so many hundreds of maternity pa-
tients treated unsuccessfully, cannot contain the actual causal fac-
tor of the disease.

The large gratis Viennese maternity hospital is divided into
two clinics; one is called the first, the other the second. By Im-
perial Decree of 10 October 1840, Court Commission for Edu-
cation Decree of 17 October 1840, and Administrative Ordi-
nance of 27 October 1840, all male students were assigned to the
first clinic and all female students to the second. Before this time
student obstetricians and midwives received training in equal
numbers in both clinics.
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04 Childbed Fever

[3] TABLE1
First Clinic Second Clinic
Births Deaths Rate Births Deaths Rate
1841 3,036 237 7.7 2,442 86 35
1842 3,287 518 5.8 2,659 202 7.5
1843 3,060 274 8.9 2,739 164 5.9
1844 3,157 260 8.2 2,956 68 2.3
1845 3,492 241 6.8 3,241 66 2.03
1846 4,010 459 11.4 3,754 105 2.7
Total 20,042 1,989 { 17,791 691
Avg. 9.92 3.38

The admission of maternity patients was regulated as follows:
Monday afternoon at four o’clock admissions began in the first
clinic and continued until Tuesday afternoon at four. Admissions
then began in the second clinic and continued until Wednesday
afternoon at four o’clock. At that time admissions were resumed
in the first clinic until Thursday afternoon, etc. On Friday after-
noon at four o’clock admissions began in the first clinic and con-
tinued through forty-eight hours until Sunday afternoon, at which
time admissions began again in the second clinic. Admissions
alternated between the two clinics through twenty-four hour
periods, and only once a week did admissions continue in the
first clinic for forty-eight hours. Thus the first clinic admitted
patients four days a week, whereas the sccond clinic admitted
for only three days. The first clinic, thereby, had fifty-two more
days of admissions [each year] than the second.

[3] From the time the first clinic began training only obstetri-
cians until June 1847, the mortality rate in the first clinic was
consistently greater than in the second clinic, where only mid-
wives were trained. Indeed, in the year 1846, the mortality rate
in the first clinic was five times as great as in the second, and
through a six-year period it was, on the average, three times as
great. This is shown in Table 1.

The difference in mortality between the clinics was actually
larger than the table suggests, because occasionally, for reasons
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to be examined later,! during times of high mortality all ill ma-
ternity patients in the first chinic were transferred to the general
hospital. When these patients died, they were included in the
mortality figures for the general hospital rather than for the ma-
ternity hospital. When the transfers were undertaken, the re-
ports show reduced mortality, since only those who could not
be transferred because of the rapid course of their illness were
included. In reality, many additional victims should be included.
/4] In the second clinic such transfers were never undertaken.
Only isolated patients were transferred whose condition might
endanger the other patients. ‘

The additional mortality in the first clinic consisted of many
hundreds of maternity patients, some of whom I saw die from
puerperal processes, but for whose deaths I could tind no expla-
nation in the existing etiology. To convince the reader that this
additional mortality cannot be explained by the existing etiol-
ogy, we must examine more carefully the previously acknowl-
edged causes of childbed fever that have been used in attempting
to explain this additional mortality.

It has not been questioned and has been expressed thousands
of times that the horrible ravages of childbed fever are caused by
epidemic inﬁuences vy/epjdemic influences one. unglersgg)qu
ﬁned that often extend over whple country51des and by which
c?ﬂ?e?:f fever 1 gencrated in persons predispos gm piier-
E_‘Aalhs;tate But if the atmiospheric-cosmic-terrestrial conditions
of Vienna cause puerperal fever in predisposed persons, how is
it that for many years these conditions have affected persons in
the first clinic while sparing similarly predisposed persons in the
second? [5] To me there appears no doubt that if the ravages of
childbed fever in the first clinic are caused by epidemic influ-

1. See below, pp. 73, 83f.; German edition, pp. 35, 48.

2. Physicians actually used the phrase “atmospheric-cosmic-terrestrial [or tel-
luric] influences.” See, for example, p. 343 of Eduard Caspar Jakob von Siebold,
“Betrachtungen iiber das Kindbettfieber,” Monatsschrift fiir Geburtskunde und
Fravenkrankheiten 17(1861), 335-57, 401-17, and 18, 19-39; and pp. 255-58 of
Anselm Martin, “Zur Erforschung der Ursachen des epidemischen Puerperalfie-
bers,” ibid. 10(1857), 253-73.
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ences, the same conditions must operate with minimal variation
in the second clinic. Otherwise, one is forced to the unrcason-
able assumption that lethal epidemic influences undergo twenty-
four-hour remissions and exacerbations and that the remissions,
through a series of years, have exactly coincided with admis-
sions to the second clinic, while the exacerbations begin pre-
_ cisely at the time of admission to the first clinic.

However, even with such unrcasonable assumptions, epi-
demic influences cannot explain the differences in mortality. The
exacerbated influences must affect individuals either before they
are admitted to the maternity hospital or during their stay. If
they operate outside the hospital, certainly those who are ad-
mitted to the first clinic will be no more subject to them than
those admitted to the second. No significant difference in mor-
tality between the equally exposed patients admitted to the two
clinics would then exist. On the other hand, if epidemic influ-
ences operate on individuals during their stay in the hospital,
there could be no difference in the mortality rate, since two clin-
ics so near one another that they share a common anteroom must
necessarily be subject to the same atmospheric-cosmic-terrestrial
influences. [6] These considerations alone forced me to the un-
shakable conviction that epidemic influences were not respon-
sible for the horrible devastations of the maternity patients in
the first clinic.

Once I had come to this conviction, other supporting consid-
crations occurred to me. If the atmospheric influences of Vienna
occasion an epidemic in the maternity hospital, then necessarily
there must be an epidemic among maternity patients throughout
Vienna because the entire population is subject to the same influ-
ences. But in fact, while the puerperal disease rages most fu-
riously in the maternity hospital, it is only infrequently observed
either in Vienna at large or in the surrounding countryside. Dur-
ing a cholera epidemic, people in general are affected, not just
those in a particular hospital. A common and successful expe-
dient for halting an epidemic of childbed fever is to close the
maternity hospitals. Hospitals are closed not to force maternity

patients to die somewhere else, but because of the belief that if /

patients deliver in the hospital they are subject to epidemic influ-:
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ences, whereas if they deliver clsewhere they will remain healthy.
However, this proves one is not dealing with a diseasc depen-
dent on atmospheric influences, because these influences would
extend beyond the hospital into every part of the city. [7] This
proves_that the discase is endemic—a disease due to causes lim-
ited by the boundarlcs of the hosgtal What would detenders of
the cpxdcmlc conception say if someone proposed to control
cholera by closing cholera hospitals? Pucrperal fever that origi-
nates traumatically, for example, in a forced delivery by forceps,
is entircly the same in its course and in its anatomical manifes-
tations as the so-called cpidemic form. Can any other epidemic
disease be gencrated by trauma? Epidemics exhibit intermissions
perhaps years in duration; childbed fever has ravaged the first
clinic for years without even minimal intermissions. Do cholera
epidemics occur annually? If so-called childbed fever epidemics
were really due to atmospheric influences, then they could not
occur in opposing scasons and climates. In actual fact, however,
the disease is observed in all seasons, in the most different cli-
mates, and under all weather conditions.

To prove numerically that seasons have no influence on the
incidence of childbed fever, I will utilize the time interval rep-
resented in Table 1, together with the first five months of 1847.
This will prove that every month of the yecar can be either fa-
vorable or unfavorable for the health of patients in the first clinic.
I omit only December 1841, since I have lost the figures for this
month. [§] However, this month may belong to those in which
many patients died, since it is between other months in which
patients were unhealthy. In November 1841, 53 of 235 patients
died (22.55 percent), and in January 1842, 64 of 307 died (20.84
percent). This is shown in Table 2.

[9-10] The reader will observe that epidemic influences are so
powerful that their pernicious activity cannot be restricted to a
particular scason. They rage with cqual violence in the bitterest
cold of winter and in the oppressive heat of summer, but they
do not scourge all maternity hospitals equally; they spare some
while raging all the more furiously in others. Indeed, they are
so partial that they afflict differently the different divisions of the
same institution.
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/9] TABLE 2

Highest Mortality

Lowest Mortality

Births

Births Deaths Rate

Year

Rate
3.21

Deaths

Year

20.84
18.08
15.43
18.97
13.44

10.15

64
53
48,
48

307
293
31
253
305
266

1842
1846
1846
1846
1846
1846
1842
1842
1842
1842
1841

10

311

1847
1847
1847
1841

Jan.

92
3.60

312

Feb.

11

305
255
255

Mar.

Apr.

57
0.74
2.67
0.52
1.35
1.22
3.22
7.14

41

27

1841
1844
1843
1841

May

Jun.

08

224
191

48
55

oy
o3

Jul.

25.46
18.38

29.33

216

Aug.

41
71
53
75

o~

245

1844
1844
1843
1846

Sept.
QOct.

242

248
252

22.55
31.38

235

18

16

Nov.

239

1842

5.37

298

Dec.
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With a few exceptions, maternity hospitals that are not teach-
ing institutions or that train only midwives are more favorable
than institutions that train obstetricians. Table 1 shows the dif-
ferent mortality rates of two divisions of one institution; a simi-
lar difference occurred in the two divisions of the maternity
hospital at Strasbourg. Later we will speak more of these cir-
cumstances.>

As explained before, these considerations strengthened my
conviction that the great mortality of the first clinic was not due
to epldcrmc influences but rather to ‘harmful endemic
to a cause mamfested 5o horribly only within the first clinic}.

However, when we examine the previously acknowledged en-

demic causes in reference to the comparative mortality rates of
the two clinics, we see either that no difference in mortality could
exist or that the second clinic must have the larger rate. [11] If

chmc would have been larger because the second chme s more
crowded than the first. Because of the bad reputation of the first
clinic, everyone sought admission to the second clinic. For this
reason, the second clinic was often unable to resume admissions
at the specified time because it was impossible to accommodate
new arrivals. Or if the second clinic began to admit, within a
few hours it was necessary to resume admitting patients to the
first clinic because the passageway was crowded with such a great
number of persons awaiting admission to the second clinic. In a
short time all the free places were taken. In the five years I was
associated with the first clinic, not once did overcrowding make
it necessary to reopen admission to the second clinic. This was
true even though once each week the first clinic admitted contin-
uously for a period of forty-eight hours. In spite_of this over-
crowding, the mortality rate in the second clinic was strikingly
smaller. '
Each year, the first clinic recorded hundreds more births than
the second. This, however, was because each week it had one
more day of admissions and had, therefore, a larger assigned
area. In spite of its smaller number of births with respect to its

3. See below, pp. 126~28; German edition, pp. 131-35.
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capacity, the second clinic was more crowded. [12] This is ver-
ified by the fact that the second clinic was often unable to resume
admissions or had to discontinuc admissions early, which never
happened at the first clinic. Had the sccond clinic been large
enough to admit all who sought admission, it would have had
significantly morc births cach yecar than the first clinic, even
though it had fifty-two fewer days of admissions. If we disre-
gard the comparative overcrowding within the two clinics, and
consider only the degree of overcrowding within the first clinic
as determined by the number of patients trecated within a given
month, it is apparent than the favorable or unfavorable health of
the patients was not due to the degree of overcrowding. Again |
use the time interval of Table 1, together with the first five months
of 1847. Mortality in these months is shown in Table 3. [Sem-
melweis gives eighteen pages of further tables presenting this
information in different arrangements. He then continues:]
[13-32] One may believe that a location in which so many
thousands of individuals have given birth, contracted childbed
fever, and died must inevitably be so infested that the presence
of childbed fever is no surprise. If this were the case, however,
the mortality in the second clinic would be greater, since in the
location of the second clinic, even in [Rogers Lucas Johann] Boér’s
times,* serious epidemics of puerperal fever raged. At that time,
the building now occupied by the first clinic was not even built.
It has been proposed that the evil reputation of the institution,
with its great annual contingent of deaths, so frightens the newly
admitted patients that they become ill and die. The patients really
do fear the first clinic. Frequently one must witness moving scenes
in which patients, kneeling and wringing their hands, beg to be
released in order to seek admission to the second clinic. Such
persons have usually been admitted because they are ignorant of
the reputation of the first clinic, but they soon become suspi-
cious because of the large number of doctors present. [33] One

4. Rogers Lucas Johann Boér (1751-1835) was the first professor of obstetrics
at the Viennese maternity hospital; he served from 1789 until 1822. He was an
outstanding advocate of the conservative trend in obstetrics. He strongly dis-
couraged use of forceps and other instruments and advocated the practice of
natural parturition.

71 Autobiographical Introduction

sees maternity patients with abnormally high pulse rates, bloated
stomachs, and dry tongues (in other words, very ill with puer-
peral fever), still insisting only hours before death that they are
pertectly healthy, because they know that treatment by the phy-
sicians is the forerunner of death. Nevertheless, [ could not con-
vince myself that fear was the cause of the high mortality rate in
the first clinic. As a physician, I could not understand how fear,
a psychological condition, could bring about such physical changes
as occur in childbed fever. Moreover, it would have required a
long period of time with consistently unequal mortality rates for
ordinary people, who did not have access to hospital reports, to
become aware that one clinic had a much greater mortality rate
than the other. Fear could not account for the initial difference.
Even religious practices did not escape attention. The hospital

chapel was so located that ‘when the priest was summoned to
administer last rites in the second clinic, he could go directly to
the room set aside for ill patients. On the other hand, when he
was summoned to the first clinic he had to pass through five
other rooms because the room containing ill patients was sixth
in line from the chapel. According to accepted Catholic practice,
when visiting the sick to administer last rites, the priest gener-
ally arrived in ornate vestments and was preceded by a sacristan
who rang a bell. This was supposed to occur only once in twenty-
tour hours. Yet twenty-four hours is a long time for someone
suffering from childbed fever. Many who appeared tolerably
healthy at the time of the priest’s visit, and who therefore did
not require last rites, were so ill a few hours later that the priest
had to be summoned again. [34] One can imagine the impres-
sion that was created on the other patients when the priest came
scveral times a day, cach time accompaniec
bell, Even to me it was very demoralizing to hear the bell hurry
past my door. I groaned within for the victim who had fallen to
an unknown cause. The bell was a painful admonition to seck
this unknown cause with all my powers. It had been praposed
that even this difference in the two clinics explained the different
mortality rates. During my first period of service, L_Egealed to
the compassion of the servant of God.and. arranged for him to
come by a less direct route, without bells, and without-passing




/13] TABLE 3

1841 1842 1843
Births  Deaths Rate Births Deaths Rate  Births Deaths Rate
Jan. 254 37 14.56 307 64 20.84 272 52 19.11
Feb. 239 18 7.53 3n 38 12.21 263 42 15.96
Mar. 277 12 4.33 264 27 10.23 266 33 12.40
Apr. 255 4 1.57 242 26 10.74 285 34 11.93
May 255 2 0.78 310 10 322 246 15 6.10
Jun. 200 10 5.00 273 18 6.60 196 8 4.08
Jul. 190 16 8.42 231 48 20.79 191 1 0.52
Aug. 222 3 1.35 216 55 25.46 193 3 1.55
Sept. 213 4 1.87 223 41 18.38 221 5 2.26
Oct. 236 26 11.00 242 71 29.33.. 250 44 17.60
Nov. 235 53 22.55 209 48 22.96 252 18 7.14
Dec 239 75 31.38 236 19 8.05
1844 1845 1846
Births Deaths Rate Births Deaths Rate  Births Deaths Rate
Jan. 244 37 15.16 303 23 7.59 336 45 13.39
Feb. 257 29 11.28 274 13 5.11 293 53 18.08
Mar., 276 47 17.03 292 13 4.45 311 48 15.43
Apr. 208 36 17.80 260 11 4.23 253 48 18.97
May 240 14 5.83 296 13 439 305 41 13.44
Jun. 224 6 2.67 280 20 7.14 266 27 10.15
Jul. 206 9 4,37 245 15 6.12 252 33 13.10
Aug. 269 17 6.32 251 9 358 216 39 18.05
Sept. 245 3 1.22 237 25 10.55 271 39 14.39
Oct. 248 8 3,22 283 42 14,84 254 38 14.98
Nov. 245 27 11.00 265 29 10.94 297 32 10.77
Dec. 256 27 10.55 267 28 10.48 298 16 5.37
1847

Births Deaths Rate

311 10 321

312 6 1.92

305 1 3.60

312 57 18.27

294 36 12.24

268 6 2.38

250 3 1.20

264 5 1.89

262 12 5.23

278 11 3.95

246 11 4.47

273 8 2,93
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through the other clinic rooms. Thus, no one outside the room
contammg the ill patients knew of the priest’s presence. The two
ade identical in this respect as well, but the mor-

The hlgh mortahty was alsg attributed to the ¢linic’s practice
of admitting only single women in d;@gerate.grgumsta_nms These
women had been obliged throughout their pregnancies to sup-
port themselves by working hard. They were miserable and in
great need, often malnourished, and may have attempted to in-
duce miscarriages. But if these conditions constituted the cause,
the mortality rate in the second clinic should have heen the same,
since the same type. of women were admitted there.

It had also been proposed that the high mortality rate in the
first clinic resulted from the obstetricians examining the patients
ina roughcr manner than did the student midwives. [35] If in-
serting the finger, however roughly, into the vagina and to the
adjacent parts of the uterus—already widened and extended by
pregnancy—was sufficient to cause damages leading to so hor-
rible a condition, then surely the passage of the baby’s body
through the birth canal must cause damage so much worse that
every birth would end in the death of the mother.

It had also been suggested that the mortality rate in the first
clinic resulted from the offense to modesty incurred through the
presence of males at Qﬂllvery As those familiar with the Vien-
nese maternity hospltal realize, patients are troubled by fear but
not by offended modesty. Moreover, it is not clear how this of-
fended modesty would bring about the exudative mortal pro-
cesses of the discase.

Since they were the same in both clinics, medical procedures
were not responsible for the increased death rate. Also, as part
of an experiment, all diseased maternity patients were occasion-
ally transferred to the general hospital. They succumbed there
after very different treatments. It was not that equal numbers
became ill and fewer recovered in the first clinic than in the sec-
ond. Rather, more patients became ill in the first clinic. The re-
covery rate in both | clinics was the same. [36] However, bstet-
rl\alTpTJCﬁces, numerous and rough proccdurcs, etc., did not
cause a great number of illnesses in the first clinic, because the
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majority of those who became il had not been subjected to spe-
cial obstetrical procedures. In both divisions, patients were treated
according to Boér’s principles.’

In the first clinic it was the custom that three hours after giv-
ing birth, patients would get up from the delivery bed and walk
through a passageway to their own beds. The passageway was
enclosed in glass and was heated in the winter. This was a con-
siderable distance for those whose beds were furthest from the
delivery room. Nevertheless, only those who were weak or ill
or had had special operations were carried.¢ But this inconve-
nience was not responsible for the greater mortality rate, since
the second clinic was subject to the same drawback. Indced, cir-
cumstances were worse there, since the second clinic was di-
vided by a common unheated anteroom and patients whose beds
were in rooms beyond the anteroom had to walk through chat
as well.

In the first clinic, a large maternity room on the third floor
was reached through a glass-enclosed stairway. Since one could
not expect newly delivered patients to go there on foot, it was
necessary for healthy patients to be transferred there seven or
cight days after delivery. At that time they would normally have
been allowed to leave their beds in any case. This second move
did not cause the greater mortality rate, since after seven or cight

5. “In 1723 forceps had come into general use. Delighted with the beneficial

invention, French and German obstetricians (Osiander) applied them on every
occasion, even when there was no need for them. One might have thought that
‘Nature had abandoned its delivery job and Jeft it ft it to the obstetriclan’sdnstrument’
(Boer) Against this busy use ofmstruments Boér employed his patient proce-
dure of waiting and relying.on_the natural forces,of the organism. In limiting
instrumental and manual intervention to the cases in which such assistance was
indicated and in ‘restoring the delivery-power of Natyre to its rights,’-he hecame
Mundcr of the new obstetrlcal natural method.” Erna Lesky, The Vienna
Medical School of the Nineteenth Century (Baltxmore Johns Hopkins University
Press, 1976), p. 52.

6. Lajos Markusovszky, Semmelweis’s close friend and associate, recorded
that Semmelweis had newly delivered patients carried back to their beds so that
they would not be obliged to walk. Gyérgy Gortvay and Imre Zoltan, Semmel-
weis: His Life and Work (Budapest: Akadémiai Kiadé, 1968), p. 48.
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days patients seldom became ill. Morcover, the second clinic fol-
lowed exactly the same procedure.
{37] Poor ventilation in the first clinic, ¢, which cven in winter-

was_for the most part, aC,QQQ,lpllsllcd by opcnmg wmdows
was als also yroposcd as an explanation for the more numerous deaths
in thc first_clinic. Those making this proposal ovérlooked the
fact that the SQCOIld chinic was ventilated 1 in the same way. The
laundry. process was blamcd because thc contractor mixed the
second clinic was mixed in just the same Way Thc dlsadvantage
of being in close contact with so largc a hospital as the Viennese
Imperial General Hospical was also shared by both clinics. In-
deed, the clinics were so close that they shared a common ante-
room and werc constructed in a similar fashion. Other disadvan-
tages, such as continuous use for instructional purposcs, free
passage between wards for sick and well patients, unrestricted
contact between attendants for the sick and those for the healthy,
were also shared by both clinics. Neither catching a cold nor
errors in dict could explain the differences in mortality between
the two clinics. The possibility of contracting colds was _the same
in both, and the food in both clinics conformed to the same di-
etary standards and was prepared by the same contractor.

These amﬂ_lggnd;‘nnc causes to which was attributed the greater
mortality among-maternity patients in the first clinic. [38] With
the exception of one circumstance Which will be discussed later,
[_fully agree that these do not adequately explain the greater
mortality in the first. clinic. ‘We have shown that these. harmful
endemic factors were cither cqually operative in both clinics, in
Wthh case mortality would have been the same, or they were
morc pronounccd in the sccond clinic than in the first, in which
case the second clinic should have had more deaths. However,
precisely the opposite has regularly occurred. Since the first clinic
has beenused exclusively for training Obs{etﬂaans -its mortahty\
rate has consistently been significantly greater than that of the
sccond clinic.

Since neither epidemic influences nor the previously acknowl-
cdged endemic factors can explain the greater mortality rate of
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the first clinic, we must consider other factors that have been
proposed as causes of childbed fever.

Ilﬁggpjlnvestlgators blame the disease on the most remote of

tion of sperm occasions a manifold series of alterations, includ-
ing partially unknown changes in the blood. But I 'suspect that 1

am not misinformed in claiming that those w

s@@@gmﬁjhomvﬁconcelved What i 1s the ggg
of the difference in mortality between thc chmcs? [39] Hyperl-

nosis [excesswe fibrin in the blood] hydrerma [excessive water
in the blood], plethora [an excessive quantity of blood], distur-
bances caused by the pregnant uterus, stagnation of the circula-
tion, inopexia [spontancous coagulation of the blood], delivery
itself, decreased weight caused by the emptying of the uterus,
protracted labor, wounding of the inner surface of the uterus in
delivery, imperfect contractions, faulty involutions of the uterus
during maternity, scanty and discontinued secretion and excre-
tion of lochia [a vaginal discharge during the first few weeks
after delivery], the weight of secreted milk, death of the fetus,
and the individuality of patients are causes to which may be as-
cribed much or little influence in the generation of childbed fe-
ver. But in both clinics these must be equally harmful or harm-
less and they cannot, therefore, explain the appalling difference
in mortality between the clinics.

While I was still unable to find a cause for the increased mor-
tality rate in the first clinic, I became aware of other inexplicable
crcumstances. Those whose period of dilation was extended over
twenty-four hours or mare almost invariably hecame ill either
1&9%@2_%}31“@ within the first twenty-four or thirty-
six hours after delivery. The wgiwkwp_@bgdﬂﬁlqpmg
chlldbed fevcr An equally extended period of dilation in the sec-
ond clinic did not prove dangerous. Because dilation was usually
extended durmg first deliveries, those delivering for the first time
usually died. T often pointed out to my students that because
these blossoming, vigorously healthy young women had ex-
tended periods of dilation, they would die qu1ck1y from puer-
peral fever either during delivery or immediately thereafter. [40]
My prognoses were fulfilled. I did not know why, but I often
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saw it happen. This circumstance was inexplicable, since it was
not repeated in the sccond clinic. T speak here of the period of
dilation, not of delivery; thus the trauma of delivery is not under
consideration.

Not only these mothers but also their newborn infants, both

ale and female, died of gh,ddbed fcirer T am not alone in spcak—
ing of puerperal fever of the newborn.? With_the exception of
the gcnlt,al,arcas the anatomical lesmns n the corpses of such
women, who dic of puerperal fever To recogﬁiig these findings
as the consequence of puerperal fever in maternity patients but
to deny that identical findings in the corpses of the newborn are
the consequence of the same disease is to reject pathological
anatomy.

But if the maternity patients and the newborn die from the
same discase, then the etiology that accounts for the deaths of
the mothers must also account for the deaths of the newborn.
Since the difference in mortality between the maternity patients
in the two clinics was reflected in the mortality rates for the
newborn, the accepted etiology for childbed fever no more ac-
counts for the deaths of the newborn than for the deaths of the
maternity patients. Table 4 gives the mortality rates of the new-
born at the two clinics.

[41] Because their mothers died or were otherwise unable to
nurse, many of the newborn were sent directly to the foundling
home. Later we will consider their fate.®

The occurrence of childbed fever among the newborn can be
explained in two ways. Childbed fever may be caused by factors
operating on the mother during the intrauterine life of the fetus,

7. Semmelweis was not alone, but he was in the minority. There was a dis-
cussion of infant puerperal fever in French medical literature in 1855. The dis-
cussion was reviewed in the Monartsschrift fiir Geburtshiilfe 7(1856): 152f., and in
the Wiener medizinische Wochenschrifi, Journal Revue, no. 3 (1856): 22f. Carl Braun
also mentioned that “the unmistakable influence of puerperal fever epidemics on
the mortality of fetuses has been recognized in the Viennese maternity hospital
for years”; he then notes that the French refer to such cases as puerperal fever of
fetuses. Carl Braun, Lehrbuch der Geburtshiilfe (Vienna: Braumiller, 1857), pp.
589f.

8. See below, pp. 99f.; German edition, pp. 67-69.




[41] TABLE 4

Second Clinic

First Clinic

o

Rate Births Deaths Rat
4.(

Deaths

Births

4

4.06

91
113
130

2
2,414

6.2
9.1

177
279
195
251
260
235

2,813
3,037
2,828

1841
1842
1843
1844
1845
1846

78

2,570

6.8

100

97

2,739
3,017
3,398

8.6
8.1

2,917
3,201

86

6.5

3,533
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and the mother can then impart the disease to the infant. Alter-
natively, the causes may affect the infant itself after birth, in which
case the mother may or may not be affected. Thus the infant
dies, not because the discase has been imparted, as in the first
case, but rather because childbed fever originates in the infant
itself. If the mother imparts childbed fever to the infant during
intrauterine life, then the difference in infant mortality between
the two clinics cannot be explained by the accepted etiology,
because this etiology inadequately explains the origin of the dis-
ease in mothers. If the cause of childbed fever operates directly
on the infant independently of the mother, then it is still impos-
sible for the accepted etiology to explain the difference in infant
mortality rates. [Given the accepted theories], one would expect
the mortality in the second clinic to have been cither equal to or
greater than that of the first. [42] Of course, many of the causal
factors that purportedly explain childbed fever among matermty
patients are SImply impossible with regard to infants—infants
would not “in all proBablhty, fcar the evil reputation of the first’
clinic, thelr modesty would not bc oﬁcnded By hang becn de-
hvcred in the presence of men, etc.

Childbed fever is defined as a disease characteristic of and lim-
ited to maternity patients, for whose origin the puerperal state
and a specific causal moment are necessary.” Thus when this cause
operates on a person who is predisposed by the puerperal state,
childbed fever results. However, if this same cause operates on
persons who are not puerperae, some disease other than puer-
peral fever is generated. For example, some believe that mater-
nity patients in the first clinic, knowing of the countless deaths
occurring there each year, are so frightened that they contract
the disease. Thus the disposing factor is the puerperal state, and
the precipitating factor is fear of death. We can assume that many
soldiers engaged in murderous battle must also fear death. How-

9. Among Semmelweis’s contemporaries the causal explanation of a specific
instance of some discase was usually divided into predisposing and exciting fac-
tors. Different diseases were believed to result from the operation of a constant,
exciting cause if the persons on whom that cause operated had been differently
predisposed. In this and the following two paragraphs Semmelweis is subjecting
this doctrine to ironic criticism.
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ever, these soldiers do not contract childbed fever, because they
are not puerperac and so they lack the disposing factor.

[43] If an individual is openly examined for the instruction of
males, her modesty is offended and, because she is predisposed
by the puerperal state, she contracts childbed fever. But female
modesty can be offended in many ways, and if the offended young
woman is not in the puerperal state, she does not contract childbed
fever because she is not predisposed. Something else occurs; for
example, she may swoon. Chilling brings childbed fever in
puerperae, but in other persons it causes rheumatic fever. In
puerperae, mistakes in diet induce childbed fever. In others, similar
mistakes cause only gastric fever.

Becoming convinced that childbed fever is not restricted to
puerperae and that it can begin during birth or even in preg-
nancy, one may ignore the puerperal state and focus on the unique
composition of the blood during pregnancy. But even if we adopt
such an approach, what predisposes the newborn to puerperal
disease? Surely not the puerperal condition of their genitals. Do
both male and female have the blood composition uniquely
characteristic of pregnancy? The occurrence of childbed fever
among the newborn shows that the very conception of puerperal
fever is erroneous.

Because Vienna is so large, women in labor often deliver on
the street, on the glacis,'® or in front of the gates of houses before
they can reach the hospital. It is then necessary for the woman,
carrying her infant in her skirts, and often in very bad weather,
to walk to the maternity hospital. [44] Such births are referred
to as street births. Admission to the maternity clinic and to the
foundling home is gratis, on the condition that those admitted
be available for open instructional purposes, and that those fit to
do so serve as wet nurses for the foundling home. Infants not
born in the maternity clinic are not admitted gratis to the found-
ling home because their mothers have not been available for in-

10. While Semmelweis was in the first clinic, Vienna was still surrounded by
medieval fortifications. The glacis was a broad earthwork that sloped away from
the city and that constituted part of the fortifications. Between 1857 and 1865
the city walls were demolished and were replaced by gardens, boulevards, and
public buildings.
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struction. However, in order that those who had the intention
of delivering in the maternity hospital but who delivered on the
way would not innocently lose their privilege, street births were
counted as hospital deliveries. This, however, led to the follow-
ing abuse: women in somewhat better circumstances, seeking to
avoid the unpleasantness of open examination without losing the
benefit of having their infants accepted gratis to the foundling
home, would be delivered by midwives in the city and then be
taken quickly by coach to the clinic where they claimed that the
birth had occurred unexpectedly while they were on their way
to the clinic. If the child had not been christened and if the um-
bilical cord was still fresh, these cases were treated as strect births,
and the mother received charity exactly like those who delivered
at the hospital. The number of these cases was high; frequently
in a single month between the two clinics there were as many as
one hundred cases.

As I have noted, women who delivered on the street con-
tracted childbed fever at a significantly lower rate than those who
delivered in the hospital. This was in spite of the less favorable
conditions in which such births took place. [45] Of course, in
most of these cases delivery occurred in a bed with the assistance
of a midwife. Morcover, after three hours our patients were
obliged to walk to their beds by way of the glass-enclosed pas-
sageway. However, such inconvenience is certainly less danger-
ous than being delivered by a midwife, then immediately having
to arise, walk down many flights of stairs to the waiting car-
riage, travel in all weather conditions and over horribly rough
pavement to the maternity hospital, and there having to climb
up another flight of stairs. For those who really gave birth on
the street, the conditions would have been even more difficult.

To me, it appeared logical that patients who experienced street
births would become ill at least as frequently as those who deliv-
ered in the clinic. I have already expressed my firm conviction
that the deaths in the first clinic were not caused by epidemic
influences but by endemic and as yet unknown factors, that is,
factors whose harmful influences were limited to the first clinic.
What protected those who delivered outside the clinic from these
destructive unknown endemic influences? In the second clinic,
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the health of the patients who underwent street births was as
good as in the first clinic, but there the difference was not
so striking, since the health of the patients was generally much
better.

This would be the place to exhibit a table showing that the
mortality rate among those who delivered on the street was lower
than among those who delivered in the first clinic. [46] While |
had access to the records of the first clinic I felt that such a table
was unnecessary because no one denied these facts. Thus I ne-
glected to complete a table. Later when I was no longer assist-
ant, these facts were denied, as was the existence of a significant
difference in mortality between the clinics. Because of Table 1,
however, this difference is undeniable. In 1848 Professor [Josef]
Skoda'! proposed that the faculty of the Viennese medical school
nominate a commission that, among other things, would con-
struct such a table. The proposal was adopted by a great major-
ity, and the commission was immediately named. However, as
a result of protests by the Professor of Obstetrics, higher au-
thorities intervened and the commission was unable to begin its
activity. 12

In addition to those who delivered on the street, those who
delivered prematurely also became ill much less frequently than
ordinary patients. Those who delivered prematurely were not
only exposed to all the same endemic influences as patients who

11. Josef Skoda (1805-81) was head of the department for thoracic diseases,
and from 1846 until 1871 he was Professor of Medicine at the University of
Vienna. Skoda pioneered auscultation and repercussion as diagnostic techniques,
and popularized the use of the stethoscope. He supported Semmelweis at the
beginning, but seems never to have accepted Semmelweis’s strategy of charac-
terizing diseases etiologically. After Semmelweis left Vienna for Budapest in 1850,
Skoda apparently never again mentioned Semmelweis or his works-—not even
m lectures on puerperal diseases.

12. The Professor of Obstetrics was Johann Klein. The proposal was, in fact,
adopted unanimously, which means that even Klein approved of having a com-
mission investigate Semmelweis’s findings. But when the commission was named,
Klein was not included. Thus, he would not have been a member of the com-
mission that was to investigate work done in his own clinic. This may have led
him to protest to the ministry. Erna Lesky, Ignaz Philipp Semmelweis und die
Wiener medizinische Schule (Vienna: Hermann Béhlaus, 1964), pp. 11-35.

.
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went full-term, they also suffered the additional harm of what-
ever caused the premature delivery. Under these circumstances,
how could their superior health be explained? One explanation
was that the earlier the birth, the less developed the puerperal
condition and therefore the smaller the predisposition for the
disease. Yet puerperal fever can begin during birth or even dur-
ing pregnancy; indeed, even at these times it can be fatal. The
better health of patients who delivered prematurely in the sec-
ond clinic conformed to the general superior health of full-term
patients in the clinic.

[47] Patients often became ill sporadically. One diseased pa-
tient would be surrounded by healthy patients. But very often
whole rows would become ill without a single patient in the row
remaining healthy. The beds in the maternity wards were ar-
ranged along the length of the rooms and were separated by
equal spaces. Depending on their location, rooms in the clinic
extended either north-south or east-west. If patients in beds along
the north walls became ill we were often inclined to regard chill-
ing as a significant factor. However, on the next occasion those
along the south wall would become ill. Many times those on the
east and west walls would become discased. Often the disease
spread from one side to the other, so that no one location seemed
better or worse. How could these events be explained, given
that the same patterns did not appear in the second clinic where
one encountered the discase only sporadically?

It was my firm conviction that childbed fever was not conta-
gious and did not spread from bed to bed. Later we will consider
the proof for this conviction.'® For now, it is sufficient to note

rOWS - would become.ill as the disease spread from bed to bed.

[48] The authorities did not remain indifferent to the disturb-
ing difference in mortality rates between the two clinics. Com-
missions repeatedly investigated and conducted hearings to de-~
termine the cause of the difference, and to decide whether it was

possible to save a larger number of those patients who became

13. See below, pp. 117f., 147f.; German edition, pp. 107f., 193f.
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ill. To achieve this last goal, from time to time all the diseased
patients were transferred to the general hospital. But in spite of
the change in physicians, rooms, and medical procedures, etc.,
the patients died almost without exception. The commissions
would conclude that the cause of the great mortality rate was
one or another or several of the endemic factors previously dis-
cussed. Various suitable measures were adopted, but none suc-
ceeded in bringing the death rate within the limits set by the
second clinic. The failure of these measures proved that the fac-
tors identified were not, in fact, the relevant causes.

Toward the end of 1846 an opinion prevailed in one commis-
sion that the disease originased from damage to the birth canal
inflicted during the examinations that were part of the instruc-
tional process. However, since_ similar examinations were part
of the instruction of midwives, the increased incidence of disease
in the clinic for physicians was made intelligible kwmg

that_male studen_lwp,aglcu larly foreigners, were too rough in

thelr ‘examinations. [49] As a result of this opinion the number

of students was_reduced from forty-two to twenty. Foyrelgners
were %st entirely excluded, and examinations were reduced
to a minimum. The mortality rate did decline significantly in
December 1846, and in January, February, and March of 1847.
But in spite “of these measures, fifty-seven patients died in April
and thirty-six more in May. This demonstrated to everyone that
the view was groundless. To further the reader’s understanding,
Table 5 shows the mortality figures for 1846 and for the first five
months of 1847. [50] We will come back later to the fact that
from December 1846 through March 1847 the mortality rate de-
clined, and that it climbed back up again in April and May 1847.1

Recommendations based on studies of the cause of the great
mortality in the first clinic all involved one inexplicable contra-
diction: given the concept of an epidemic, and given that the
commissions did not have the power to change the atmospheric-
cosmic-terrestrial conditions of Vienna, they should have con-
cluded that no remedies were possible. But they did not draw
this conclusion, even though they considered the deaths an epi-
demic. What does one do to shorten the duration or to prevent

14. See below, pp. 101-5; German edition, pp. 71-75.

[49] TABLE 5

Rate

Deaths

Births

1846

13.39
18.08
15.43
18.97
13.44

10.15

45

336

293

311

Jan.

53
48
48
41

Feb.

Mar.

253
305
266
252
216
271

Apr.

May
Jun.
Jul.

27

13.10
18.05
14.39
14.98
10.77

33

39
39

85

Aug.
Sept

38

254
297
298

Oct.

32

Nov.

5.37

16

Dec.

1847

3.21

1.92

3.60

10

311

Jan.

912
305

Feb.

11

Mar.

2
12.24

36

57

312
294

Apr.
May
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the recurrence of a cholera epidemic? They attributed the disease
to once or more of the previously identified endemic causes. They
did not, however, identify it as an endemic disease, which would
have been appropriate, but rather as an epidemic. In general, the
unfortunate confusion in the concepts of epidemic and endemic
disease delayed discovery of the true cause of childbed fever.

In classifying puerperal disease as epidemic or endemic, one
must disregard entirely the number of patients who become ill
or dic. The cause of the illness or death determines whether the
disease is epidemic or endemic. Egldemxc puerp_eral fever is in-
duced by atmosphcrlc-cosmlc—tcrrcstrlal influences; the concept
of an epidemic does not stipulate whether one or one hundred
persons become ill. [51] If puerperal fever is caused by endemic
factors—that is, by factors whose operation is limited to a spe-
cific location—then puerperal fever is endemic, and it is imma-
terial whether one or one hundred individuals become ill. This
follows from the concepts of epidemic and endemic discase. In
classifying the diseasc one way or the other, however, the com-
missions did not consider the purported cause but only the num-
ber of « caseés. Bccausc many patients became ill and died, it was
identified as an epidemic.

I was convinced that the greater mortality rate at the first clinic
was due to an endemic but as yet unknown cause. That the new-
born, whether female or male, also contracted childbed fever
convinced me that the disecase was misconceived. 1 was aware of
many facts for which I had no explanation. Dclivery with pro-
longed dilation almost inevitably led to death. Patients who de-
livered prematurely or on the street almost never became ill, and
this contradicted my conviction that the deaths were due to en-
demic causes. The disease appeared sequentially among patients
in the first clinic. Patients in the second clinic were healthier,
although individuals working there were no more skillful or
conscientious in their duties. The disrespect displayed by the
employees toward the personnel of the first clinic made me
so miserable that life seemed worthless. [52] Everything was
In question; everything seemed inexplicable; everything was
doubtful. Only the large number of deaths was an unquestion-
able reality.
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The reader can appreciate my perplexity during my first pe-
riod of service when I, like a drowning person grasping at a
Straw, dlscontmued supine. deliveries, which had been custom-
ary\i”ﬁ— the first clinic, in favor of deliveries from a lateral posi-
tion. I did this for no other reason than that the latter were cus-
tomary in the second clinic. 1 did not believe that the supine
position was so detrimental that additional deaths could be at-
tributed to its use, BEP}P the second clinic deliveries were per-

formed from a lateral position and ‘the patients were: healthier.
Consequently, we also‘dehvered from the lateral posmon 'so that

I spent the winter of 184647 studymg Enghsh I did this be-
cause my predecessor, Dr. Breit, resumed the position of assist-
ant, and 1 wanted to spend time in the large Dublin maternity
hospital. Then, at the end of February 1847, Dr. Breit was named
Professor of Obstetrics at the medical school in Tibingen. I
changed my travel plans and, in the company of two friends,
departed for Venice on 2 March 1847. I hoped the Venetian art
treasures would revive my mind and spirits, which had been so
seriously affected by my experiences in the maternity hospital.

On 20 March of the same year, a few hours after returning to
Vienna, I resumed, with rejuvenated vigor, the position of as-
sistant in the first clinic. I was immediately overwhelmed by the
sad news that Professor [Jakob] Kolletschka, whom I greatly ad-
mired, had died in the interim.

[53] The case history went as follows: Kolletschka, Professor
of Forensic Medicine, often conducted autopsies for legal pur-
poses in the company of students. During one such exercise, his
finger was pricked by a student with the same knife that was
being used in the autopsy. I do not recall which finger was cut.
Professor Kolletschka contracted lymphangitis and phlebitis [in-
flammation of the lymphatic vessels and of the veins respec-
tively] in the upper extremity. Then, while I was still in Venice,
he died of bilateral pleurisy, pericarditis, peritonitis, and men-
ingitis [inflammation of the membranes of the lungs and thoracic
cavity, of the fibroserous sac surrounding the heart, of the mem-
branes of the abdomen and pelvic cavity, and of the membranes
surrounding the brain, respectively]. A few days before he died,
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a metastasis also formed in one eye. I was still animated by the
art treasures of Venice, but the news of Kolletschka’s death agi-
tated me still more. In this excited condition I could see clearly
that the disease from which Kolletschka died was identical to
that from which so many hundred maternity patients had also
died. The maternity patients also had lymphangitis, peritonitis,
pericarditis, pleurisy, and meningitis, and metastases also formed
in many of them. Day and night I was haunted by the image of
Kolletschka’s disease and was forced to recognize, ever more de-
cisively, that the disease from which Kolletschka died was iden-
tical to that from which so many maternity patients died.

Earlier, I pointed out that autopsies of the newborn disclosed
results identical to those obtained in autopsies of patients dying
from childbed fever. I concluded that the newborn died of childbed
fever, or in other words, that they died from the same disease as
the maternity patients. Since the identical results were found in
Kolletschka’s autopsy, the inference that Kolletschka died from
the same disease was confirmed. [54] The exciting cause of Pro-
fessor Kolletschka’s death was known; it was the wound by the
autopsy knife that had been contaminated by cadaverous par-
ticles. Not the wound, but contamination of the wound by the
cadaverous particles caused his death. Kolletschka was not the
first to have died in this way. | was forced to admit that if his
diseasc was identical with the disease that killed so many mater-
nity patients, then it must have originated from the same cause
that brought it on in Kolletschka. In Kolletschka, the specific
causal factor was the cadaverous particles that were introduced
into his vascular system. [ was compelled to ask whether cadav-
erous particles had been introduced into the vascular systems of
those patients whom 1 had seen die of this identical discase. I
was forced to answer affirmatively.

Because of the anatomical orientation of the Viennese medical
school, professors, assistants, and students have frequent oppor-
tunity to contact cadavers. Ordinary washing with soap is not
sufficient to remove all adhering cadaverous particles. This is
proven by the cadaverous smell that the hands retain for a longer
or shorter time. In the examination of pregnant or delivering
maternity patients, the hands, contaminated with cadaverous
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particles, are brought into contact with the genitals of these in-
dividuals, creating the possibility of resorption. With resorp-
tion, the cadaverous particles are introduced into the vascular
system of the patient. [55] In this way, maternity patients con-
tract the same disease that was found in Kolletschka.

Suppose cadaverous particles. adhering to hands cause the same
disease among maternity patients that cadavcrous particles ad-
hcrmg to the’ knife caused in Kolletschka. Then if those particles
are destroyed chemlcally, so that in examinations patients arc
touched by fingers but not by cadaverous particles, the disease
must be reduced. This seemed all the more likely, since 1 knew
that when decomposing organic material is brought into contact
with living organisms it may bring on decomposition.

To destroy cadaverous matter adhering to hands I used chlorina
liguida. This practice began in the middle of May 1847; I no longer
remember the specific day. Both the students and I were required
to wash before examinations. After a time I ceased to use chlorina
liguida because of its high price, and I adopted the less expensive
chlorinated lime. In May 1847, during the second half of which
chlorine washings were first introduced, 36 patients died—this
was 12.24 percent of 294 deliveries. In the remaining seven months
of 1847, the mortality rate was below that of the patients in the
second clinic (see Table 6).

[56] In these seven months, of the 1,841 maternity patients
cared for, 56 died (3.04 percent). In 1846, before washing with
chlorine was introduced, of 4,010 patic patlents cared for in the first
clinic, 459 died (11.4 percent). In the second clinic in 1846, of
3,754 patients, 105 died 2. 7 percent). In 1847, when in approx-
imately the middle of May I instituted washing with chlorine,
in the first clinic of 3,490 patients, 176 died (5 _percent). In the
second clinic of 3,306 patients, 32 died (0.9 percent). In 1848,
chlorine washings were employed throughout the year and of
3,556 patients, 45 died (1.27 percent). In the second clinic in the
year 1848, of 3,219 patients 43 died (1.33 percent). The mortal-
ity rates for the individual months of 1848 are shown in Table 7.

[57] In March and August 1848 not a single patient died. In
January 1849, of 403 births 9 died (2.23 percent). In February, of
389 births 12 died (3.08 percent). March had 406 births, and
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there were 20 deaths (4.9 percent). On 20 March Dr. Carl Braun's
succeeded me as assistant,

As mentioned, the commissions identified various endemic
factors as causes of the greater mortality rate in the first clinic.
Accordingly, various measures were instituted, but none brought
the mortality rate within that of the second clinic. /58] Thus one
could infer that the factors identified by the commissions were
not causally responsible for the greater mortality in the first clinic.
I assunlggl,;hat the cause of the greater mortahtx rate was cadav-

CMQS adher ering to the hands of examining obstetrlcmns
[ removed this cause by chlormc wasf:mgs ‘Consequently, mor-

tality in the first clinic fell below that of the second. I therefore

concluded that gacfiverous matter adhermg to ‘the hands of the
ph X51c1ans w
rate in

creased mortality
st clinic. Since the chlorine washmgs were insti-
tuted with such dramatic success, not even the smallest addi-
tional changes in the procedures of the first clinic were adopted
to which the decline in mortality could be even partially attrib-
uted. The instruction system for midwives is so instituted that
pupils and instructors have ess fre uent occasion to contaminate
their hands with cadaverous matt r tflan 1is the c2
cTTuc “Thus, “the nnknown endemic cause of the horrlble devas-
tzagwj in the first chinic was the cadaverous.pasticles adhering to
the hands of the examiners.

In order to destroy the cadaverous material, it was necessary
that every examiner wash in chlorinated lime upon entry into
the labor room. [59] Because students in the labor room had no
opportunity to contaminate their hands anew, 1 believed one
washing was sufficient. Because of the large number who gave
birth each year in the first clinic, patients were seldom alone in
the labor room; as a rule several were there simultaneously. For
purposes of instruction, those in labor were arranged and ex-

15. Carl Braun (1822-91) was Klein’s assistant from 1849 until 1853. He suc-
ceeded Klein as Professor of Obstetrics at the University of Vienna and became
Rector of the University. Braun was consistently hostile to Semmelweis; he was
not conscientious in using the prophylactic measures necessary to prevent childbed
fever, and he did not accept Semmelweis’s etiological characterization of the dis-
ease.
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amined sequentially. I regarded it as sufficient that after each ex-

amination the hands were washed with soap and water “only.
Wlﬂ'nn ‘the I_a’t_)p“r room, it scemed unnecessary for the hands to
be washed with chlorine water between examinations. Once the
hands had been cleaned of cadaverous particles, they could t
become.cor ‘ryn,jnateglwagain.

In October 1847, a -patient was admitted WMISCharglllg
medullary carcinoma [cancer T of the innermost st part] of the ute uterus.

SW; 3551gned the > bed 2 at whlch the rounds were always ini-

amination washed their hands w1th Laﬁpwoplﬂy._ The consequence
was that of twelve patients then delivering, eleven died. The
ichor from the discharging medullary carcinoma was not de-
stroyed by soap and water. In the examinations, ichor was trans-
ferred to the remaining patients and so childbed fever multi-
plied. Thus, childbed fever is caused not only by cadaverous
particles. adhermgjo hands j;zut als ) by ichor from living orga-
nisms. It is necessary to clean the hands with chlorine water, not
only when one has been handling cadavers but also after exami-
nations in which the hands could become contaminated with ichor.
[60] This rule, originating from this tragic experience, was fol-
lowed thereafter. Childbed fever was no longer spread by ichor
carried on the hands of examiners from one patient to another.
A new tragic experience persuaded me that air could also carry

decaying organic matter. In November of the same year, an in-
dividual was admitted with a discharging carious left knee. In
the ggltal region this person was completely healthy Thus the
examiners’ hands presented no danger to the other patients. But
the ichorous exhalations of the carious knee completely satu-
rated the air of her ward. In this way the other patients were
exposed and ncarly all the paments in_that room_died. The re-
ports of the first clinic indicate that eleven patients died in No-
vember and eight more in December. These deaths were largely
due to ichorous exhalations from this individual. The ichorous
particles that saturated the air of the maternity ward penetrated
the uteruses already lacerated in the birth process. The particles
were resorbed, and childbed fever resulted. Thereafter, such in-
dividuals were isolated to prevent similar tragedies.
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[61] The maternity hospital in Vienna was opened on 16 Au-
gust 1784. In the cighteenth century and in the carly decades of
the nineteenth century, medicine was concerned with theoretical
speculation, and the anatomical foundations were neglected. Thus
in 1822, of 3,066 patients only 26 died (.84 percent). In 1841,
after the Viennese medical school adopted an anatomical orien-
tation, of 3,036 patients 237 died (7.7 percent). In 1843 of 3,060
patients 274 died (8.9 percent). In 1827, of 3,294 patients 55 dicd
(1.66 percent). In 1842 of 3,287 patients 518 died (15.8 per-
cent). ' From 1784 until 1823, over a period of twenty-five years,
less than 1 percent of the patients cared for in the maternity hos-
pital died. This is shown in Table 8.

{62-63] This table provides unchallengeable proof for my
opinion that childbed fever originates with the spread of animal-
organic matter. At the time when the educational system limited
opportunitics for spreading decaying animal-organic matter, the
patients cared for in the maternity hospital were much healthier.

As the Viennese medical school adopted an anatomical orien-
tation, the health of the maternity patients worsened. When the
number ot births and of students became so great that one pro-
fessor could not supervisc the births and give instruction, the
maternity hospital was divided into two clinics. At that time the
same number of male and female students were assigned to cach
clinic. On 10 October 1840, by imperial decree, all males were
assigned to the first clinic and all female students to the second.
[ am not able to say in which year the maternity hospital was
divided. Colleagues who taught obstetrics in the second clinic
when male students were still admitted report that there was, at
that time, no significant diffcrence in mortality between the clin-
ics. The consistently unfavorable health of patients in the first
chinic dates from 1840, when all male students were assigned to
the first clinic and all female students to the second. After what
has been reported, it would be superfluous to explain these facts
further.

[64] Table 1 indicates the difference in mortality rates between

16. The figures for 1841, 1842, and 1843 arc for the first clinic only, see Table 1.
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the patients of the two clinics after the first was devoted exclu-
sively to training obstetricians and the second to training mid-
wives. This would be the place to provide a similar table for the
years during which female and male students were divided equally
between both clinics. It would show that during this time the
mortality rate was not consistently larger in the first clinic.
However, 1 do not have access to the necessary data. The reports
were prepared in triplicate in both clinics. One copy remained
in the institution; one copy was sent to the governmental admin-
istration. Thosc who now have these reports would do a service
to science if they would release them to the public.’” I possess
the reports of both clinics only for 1840, when the male and
female students were separated, and for the preceding year (see
Table 9). The variation in mortality for both clinics can be traced
to the activitics of those in the process of becoming physicians.
[65] 1 was obstructed in disclosing this information because at
the timc it was construed as a basis for personal denunciation.
Professor Skoda assigned various responsibilitics to the above-
mentioned commission of the Viennese medical college. Among
these were the construction of a table showing, as far as the data
was available, the number of deliveries and of deaths month by
month, and a list of the assistants and students in the sequential
order in which they served and practiced in the maternity hos-
pital. Professor [Karl] Rokitansky'™ has directed the pathological-
anatomical division since 1828. From his recollections, and from
autopsy reports, and with the help of other physicians and of the
assistants and students who participated in the examination of

17. On page 130; German edition, page 139, Semmelweis reports that he has
just obtained this information and proceeds to give the table that he here omits.
He refers back to this page and apologizes for not including the information
where it was first needed. The figures for 1839 and 1840 were made public in
Carl Haller’s report on the operation of the Vienna General Hospital published
in the Zeitschrift der k. k. Gesellschaft der Arzte zu Wien, 5, no. 2 (1849): 535-46.

18. Karl Rokitansky (1804-1878) was Professor of Pathological Anatomy at
the University of Vienna from 1844 until 1875 and was Rector of the University
in 1853. He was onc of the outstanding anatomists of the century—he is said to
have performed more than 30,000 autopsies. Rokitansky also supported Sem-
melweis against the older members of the faculty until Semmelweis left Vienna
in 1850.




6¥'0 cl 0¥z 9181
8C'I 16 S60°L 8r81l €L0 61 168°C sigl
86°C 0l1¢ 6€0°L L8l 0T’ 99 90T yigl
90°8 £95 LT0°L 9¥81 801 ic S¥6l ¢18l
9 cle 9S8L°9 S¥8l1 £9°0 6 6171 [45}!
8E'S 9¢¢ ¥¥T°9 Y81 0671 0T 0S0°1 1181
L LSY r16°S £¥8l 08°0 9 FrL 0181
el gL Y09 cr8l ol ¢l (41 6081
S0'9 0¢e PS¥°S 1v81 18°0 L 558 8081
¥¥'9 8CE 991°G 0¥81 ¥9°0 9 S76 L081
96 8¥C 266’y 6¢81 €L°0 el S8 9081
6'¢ 6L1 09s'y 8¢81 0¥'0 6 AN S081
65'8 SLE €9¢’Yy L€81 6€°0 8 70T 081
86°L lee 1y 9¢81 L0 91 S1T'T €081
19°¢ LTC ovo'y Se8l 8L0 6 9HeT 081
It'8 GS¢ BIT'Y +e8l 080 Ll 901°C 1081
TS S0¢ L06°E cesl 861 184 0L0°T 0081
Sl S0l 1€ee ¢e8l 960 0t 90T 66L1

99 [e4e £ee'e 181 ¥C0 S 90°C 86L1
L6'C i L6L'T 0e81 ¥T0 S T L6L1
¥9'v Ovi (410X 6C81 9171 c P06°1 96.L1
9c¢ 101 €€8°C 8T8 e 8¢ 86L°1 S6L1
§1°¢ 15 L9E°T LT81 6¢°0 L 89L°1 ¥oLl
<l'8 6l 65¢°T 9781 19°C La4 ¥89°1 €6L1
(434 6CC ¥6S°C S8l 680 14 vLSl 6Ll
Yo'y 144! 116T ¥T81 LSO 8 S6¢°1 1641
SyL ¥1c 8T £C8l SLO 01 9ze't 06L1
¥8°0 9t 990°¢ 8l 9s'0 é 9Tl 68L1
99°1 sS ¥67°¢ 1281 S0 S STrl 88L1
0s°C SL 866°C 078l Se0 S LO¥°1 L8L1
86'v ¥sl 680°¢ 6141 €r 0 S 1s1y 98L1
81T 9% 89S'T 8181 vyl ¢l 668 S8L1
1670 &C SEL'T L181 e 9 ¥8¢C ¥8L1
ney SUIES(] sy IBOX ey syieag Héphites

8979VL [79/

97

96



08 Childbed Fever

/64) TABLE 9
First Clinic Second Clinic
Births Deaths Rate Births Deaths Rate
1839 2,781 151 5.4 2,010 91 4.5
1840 2,889 267 9.5 2,073 55 2.6

corpses, it would be possible to determine whether the number
of discased patients corresponded to the activities of assistants
and students in the autopsy room. As mentioned above, higher
authorities prevented the commission from carrying out this as-
signment.

In consequence of my conviction I must affirm that only God
knows the number of patients who went prematurely to their
graves because of me. I have examined corpses to an extent equaled
by few other obstetricians. If I say this also of another physician,
my intention is only to bring to consciousness a truth that, to
humanity’s great misfortune, has remained unknown through so
many centuries. No matter how painful and oppressive such a
recognition may be, the remedy does not lie in suppression. If
the misfortune is not to persist forever, then this truth must be
made known to everyone concerned.

[66] After it was realized that the additional deaths in the first
clinic were explained by cadaverous and ichorous particles on
the examiners’ contaminated hands, various unexplained phe-
nomena could be accounted for quite naturally. In the morning
hours the professor and the students made general rounds; in the
afternoons the assistant and the students made rounds. As part
of their instruction, the students examined all patients who were
pregnant or in labor. The assistant was also obliged, before the
morning visit of the professor, to examine those in labor and to
report on them to the professor. Between these visits the assist-
ant and the students would assume responsibility for necessary
examinations. When, therefore, dilation extended over a long
period and the patient spent one or more days in the labor room,
she was certain to be examined repeatedly by persons whose
hands were contaminated with cadaverous and ichorous par-
ticles. In this way childbed fever was induced, and as I have
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mentioned, these individuals died almost without exception. Once
the chlorine washings were adopted and the patients were ex-
amined only by persons with clean hands, patients with ex-
tended periods of dilation stopped dying, and extended labor
was no more dangerous than in the second clinic.

In order to make my next point intelligible, I must partially
explain how I conceive of childbed fever. For now it is sufficient
to observe that foul animal-organic particles are resorbed, and
that in consequence of this resorption, disintegration of the blood
[Blutentmischung| sets in. [67] We have already noted that those
with extended periods of dilation contracted rapidly developing
childbed fever either during birth or directly thereafter. In other
words, the resorption of foul animal-organic particles and the
resulting disintegration of the mother’s blood occurred at a time
when the fetal blood was in organic exchange through the pla-
centa with the blood of the mother, In this way, blood dlsmtc—
gration, from whlch thc mother was suffering, was transmlttcd
to the chlld In consequence the newborn, whethf;g female or
malc dled f):om a.disease identical to_that. Qfdle mother and in
@Wivmqgﬁrs. Childbed fever originates in the
mother because foul animal-organic matter is resorbed and leads
to blood disintegration. In the infant the situation is somewhat
different. The fetus, as yet unborn and in the birth canal, does
not resorb foul animal-organic matter when it is touched by the
examiner’s contaminated fingers, but only when its blood is or-
ganically mixed with the mother’s blood that has already be-
come contaminated. This _explains. why an infant never dies of
childbed fever while. the mother remains heal thy; childbed fever
does not arisc in the newborn through direct resorption. [68]
Both become ill while the child and mother are in organic inter-
changc through the placenta and when the blood of the mother
has disintegrated through the resorption of foul ammal-orgamc
matter. The mother can become ill while the child remains healthy
if the organic interchange between them is ended by the birth
process before disintegration of the mother’s blood has begun.

As I have said, cadaverous particles adhering to the hands were
destroyed by chlorine washings. In this way, the incidence of
discase among maternity patients was brought within the limits
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set in the second clinic. Chlorine washings had the same effect
on the incidence of dlsease among. the newborn Healthy moth—

clinic, 235 dled (6 percent). In the second chmc of 3,398 infants
86 died (2.5 percent). In 1847, during the last seven months of
which we washed with chlorine, of 3,322 infants 167 died (5.02
percent). In the second clinic, of 3,139 infants 90 died (2.8 per-
cent). In 1848, when chlorine washings were practiced during
the entire year, of 3,496 infants 147 died in the first clinic (4.2
percent). In the second clinic 100 infants died, out of 3,089 (3.2
percent). [69] These infant deaths were not from childbed fever.
If a mother died before her child, or if a mother, for whatever
reason, could not nurse her child, the child was taken to the
fggmihn_g home. In the foundhng home, many nur51qg infants

ings, nursing mfants in the. foundhng ! §ed to die of
childbed fever. Dr. [Alois] Bednar, then head physician of the
Imperial Foundling Home in Vienna, wrote: “Sepsis of the blood
of newborns has become a great rarity. For this we must thank
the consequential and most noteworthy discovery of Dr. Sem-
melweis, emeritus assistant of the Viennese first maternity clinic.
His work fortunately explained the cause and the prevention of
the formerly murderous ravages of puerperal fever.”'® Where I
speak of childbed fever of the newborn, Dr. Bednar correctly
speaks of sepsis of the blood; he thus remains consistent with
ordinary usage.

Once the cause of the increased mortality in the first clinic was
identified as cadaverous particles adhering to the hands of the
examiners, it was_easy to explain why women who delivered in
the street had a strikingly lower mortality rate than those who
dehvered in the clinic. This was so because once the infant was
born and the placcnta separated, there was generally no longer
opportunity for instruction; thus there were no examinations. A

19. [Alois] Bednar, Die Krankheiten der Neugeborenen und Sduglinge vom
klinischen und pathologisch-anatomischen Standpunkte bearbeitet (Vienna: Gerold, 1850),
p. 198 [author’s note].
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bed was assigned to such patients, and they generally left it in
good health. There was no reason for their genitals to be touched
by contaminated hands; therefore they did not t contract childbed
fever [70] Also, women \yho dehm&dprematur?ff became ill
less ss often because they were not examined either. The first re-
quirement in 1 premature births is to delay birth i posmble “Con-
sequently, these persons were not used‘ for open instruction, and
decaying organic matter was not eyed to thelr gemtals
\T‘Ee’sji:]uentxal appéé;a?lce SFdisease was also easy to explain.

Because of the large number of births in the first clinic, several
individuals were often in the labor room simultaneously. These
persons were examined at least twice a day—during the morn-
ing rounds of the professor, and during the afternoon rounds of
the assistant. Everyone in labor was examined for instruction
sequentially in the order of their beds. When, therefore, the ex-
aminers’ hands were contaminated with cadaverous particles, the
genitals of several individuals were simultaneously brought into
contact with cadaverous particles. This meant that the germ [Keim]
for childbed fever was planted through resorption in several in-
dividuals at once. The patients were placed back in the maternity
ward in the order in which they had delivered. Thus it often
happened that those who were together in the labor room deliv-
ered at about the same time and thereafter remained in the same
sequential order in the maternity clinic. In the labor room they
were examn}cd in rows by persons whose hands were contami-

d;scggg.qzasﬁd- ,
I mentioned that toward the end of 1846, because of the prev-
alence of childbed fever in the first clinic, yet another commis~
sion was instituted—I have no idea how many times this had
already been done—in order to identify the cause of these deaths.
This commission identified the cause as injury to genitals in-
flicted during instructional examinations. But because the same
examinations were conducted for the instruction of midwives,
the commission explained that male students, particularly for-
cigners, examined too roughly. Consequently, the number of
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students was reduced to a minimum. Table 5 shows how great
the mortality was before this measure was adopted, how it then
declined, and how, in the months of April and May, it increased
again in spite of the preventive measures. | will now explain
these phenomena. Before | do, however, one item must be dis-
cussed.

As an aspirant for the position of assistant in the first clinic,
later as provisional assistant and then, finally, as actual assistant,
it was not possible for me to study gynccology at the gyneco-
logical division of the Imperial Hospital. However, such study
was highly desirable for an obstetrician. As a substitute, as soon
as T had decided to devote my life to obstetrics [ examined all the
female corpses in the morgue of the Imperial General Hospital.
From 1844 until I moved to Pest in 1850, I devoted nearly every
morning before the professor’s rounds in the obstetrical clinic to
these studies. 1 very much appreciate having enjoyed the friend-
ship of Professor Rokitansky. [72) Through his kindness I se-
cured permission to dissect all female corpses, including those
not alrcady set aside for autopsy, in order to correlate the results
of my examinations with autopsics.

For reasons that do not concern us here, the assistant of the
first clinic seldom visited the morgue in the months of Decem-
ber 1846 and January, February, and March 1847, The Austrian
students, whose number was reduced to cighteen, followed his
example. The opportunity for them to contaminate their hands
with cadaverous particles was thereby greatly reduced. Restrict-
ing cxaminations to the minimum also reduced the opportunity
for the genitals of patients to be touched by contaminated hands.
For these reasons, mortality in the first clinic was reduced dur-
mg these months.

On 20 March 1847, I reassumed the position of assistant in the
first clinic. Early that morning [ conducted my gynecological
studics in the morgue. | then went to the labor room and began
to examine all the patients, as my predecessors and 1 were obliged
to do, so that I could report on cach patient during the profes-
sor's morning rounds. My hands, contaminated by cadaverous
particles, were thereby brought into contact with the genitals of
so many woinen in labor that in April, from 312 deliveries, there
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were 57 deaths (18.26 percent). {73] In May, from 294 deliverices
there were 36 deaths (12.24 percent). In the middle of May,
without noting the exact day, I instituted chlorine washings. Thus,
the great mortality in the first clinic was not caused by injuries
in rough examinations—a completely false assumption—but by
contaminated fingers that contacted the genitals of the patients.
During April and May, when again so many died, the clinic re-
mained the same as in earlier months, yet the mortality rate in-
creased significantly because 1 intervened, my fingers contami-
nated with cadaverous particles.

After chlorine washings were conducted for a longer period
with such beneficial results, the number of students was again
increased to forty-two. One no longer took account of whether
they were Austrian or foreign. The examinations were resumed
as was cxpedient for instruction. Nevertheless, the first clinic
lost the dismal distinction of having the greater mortality rate.
In December 1846 and in January, February, and March of 1847,
I functioned as provisional assistant and simultancously con-
ducted gynecological studies in the morgue, yet in these months
the mortality ratc remained low. The reason is that as provi-
sional assistant [ had the right, but not the duty, to examinc all
paticnts in labor. After three years in so large a maternity hos-
pital, it was no longer instructive for me to examine all the pa-
ticnts. [ examined only exceptional cases—that is, I examined
very scldom. When I became the actual assistant, it was my duty
to conduct all examinations before the professor’s morning rounds.
[74] Thercafter, it was nccessary for me to examine nearly all
the women in labor for the purposc of instructing the students.
This occasioned the great mortality rates i April and May of
1847.

Native students arc those who completed their education at
an Austrian university [Hochschule]. Forcign students are those
who were educated elscwhere and who then did further work at
the great University of Vienna. In Vienna onc can mecet physi-
cians from all the countries of the civilized world. The course in
practical obstetrics lasted two months. The influx of students
into this, the largest maternity hospital in the world, was so
great that to accept simultaneously all who sought admission
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would have excessively disrupted the patients. Applicants were
assigned numbers, and werce accepted sequentially to replace de-
parting students, regardless of whether they were native or for-
cign. Each student was free to repeat the course as often as he
felt 1t necessary for his own obstetrical training. However, 1n
order that those who wished to repeat the course would not
remain constantly enrolled, precluding others from taking it at
all, it was necessary that one wait three months after completing
the course before enrolling again. The commission charged the
foreigners with being more dangerous than the patives because
they were rough in examinations and, conscquently, at any one
time only two foreigners were allowed to attend the course in
practical obstetrics. Everyone, even those who do not share my
opinion, will agree that the commission acted groundlessly in
imputing guilt to the foreigners. In facet, 1 alone held that for-
eigners were more dangerous than natives, but not because they
examined more roughly. [75] The reason that foreigners were
morc dangerous than natives lies in the following considera-
tions.

Forecigners come to Vienna to perfect medical training already
begun in their own universitics. They visit pathological and fo-
rensic autopsies in the genceral hospital. They take courses in
pathological anatomy, in surgery, obstetrics, microscopic sur-
gery of cadavers, they visit the medical and surgical wards of the
hospital, etc. In a word, they utilize their time as cfficiently and
cducationally as possible. They have, therefore, many opportu-
nitics for their hands to become contaminated with foul animal-
organic matter. Thus, it is no wonder that foreigners, busy in
the maternity hospital at the same time, are more dangerous for
paticnts. Natives take the course in practical obstetrics after
completing two difficult examinations in order to attain the de-
gree of Doctor of Medicine. The law stipulates that the mini-
mum preparation time for these examinations is six months. Thus
the natives have alrcady toiled excessively before they are ad-
mitted into the maternity hospital, and they regard the time there
as a rest. While enrolled in practical obstetrics, natives do not
concern themselves with other activitdies that would contaminate
their hands. Indeed, while working at the maternity hospital,
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(05 Auntobiographical Introduction

they concern themselves even less with other aspects of medi-
cine because, after completing the course, they can perfect their
knowledge of medicine to the highest possible degree. Since the
forcigners are generally able to remain in Vienna only a few
months, they are compelled to work simultancously in more
than onc aspect of medicine. Even so, one cannot impute guilt
to the forcigners any more than to me or to all the others who
undertook examinations with contaminated hands. None of us
knew that we were causing the numerous deaths.

[76] In order to confirm my views dircedy, 1 felt it was nee-
essary to conduct animal cxperiments. With my friend, Dr.
[George Marial Lautmr, assistant to Professor Rokitansky, 1 car-
ricd out experiments on rabbits. [Semmelweis devotes several
pages to technical descriptions of the experiments, we continue
with his summary.| [77-80] . . . It is hardly necessary to men-
tion that the changes dlSCOVLer in dissccting the rabbits are the

same as those found in human bodics in consequence of puer-
pcml discases and, in general, in consequence of pyemia.

At the end of my two-ycar period of service | requested an
extension of two additional years as had been awarded to Dr.
Breit, my prcdccu%sor Such an extension would have enabled
me to further support my opinions on the origin of childbed
fever; these opinions had occasioned numerous denials. My re-
quest was not granted, although at the same time my colleague
in the second clinic [Franz Zipfl] was awarded a similar oppor-
tunity. [81] Indced, my successor [Carl Braun| was also given a
two-year extension of his period of service.

On 20 March 1849, after being released from the position of
assistant, | petitioned to be made private docent of obstetrics.>”
My attempt met with no success. After a second petition and an
cight-month wait, on 10 October 1850 1 was named private do-
cent of theoretical obstetrics, but 1 was limited to demonstrating
and practicing on manikins. Such a limited docentship was of
no use to me. While the law required equally encompassing in-

20. A private docent was a private lecturer or teacher who taught university
students, but who was inferior in rank to a professor. A docent was often pad
dircctly by the students with whom he worked.
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struction for licensing a docent as for a professor, professors were
permltted to demonstrate and to practlce on cadavers In Octo-

the company of a large numbcr of phy51c1ans Because of my
presence, the conversation turned to childbed fever. Objections
to_my_opinions regarding the origin of the discase were ex-
pressed. It was claimed that at that ver l/ime in thc matcrnity

fever was raging. Smce the hOSPltal was not a k‘teach' g institu-
tion, however, ng st students were examining “patle};f” vith hang
contaminated by decaymg ammal—orgamc matter.

On the following morning, in order to convince myself, I vis-
ited the maternity hospital. There I found a corpse, not yet re-
moved, of a person who had just died of puerperal fever, another
patient in severe agony, and four others seriously ill with the
disease. The other persons present were not maternity patients
but suffered from various disorders. [82] Thus the unhealthy
condition « of the maternity patients was clearly established, but
this did not contradict but rather confirmed my opinion on the
orlgm of childbed fever Closer inspection dlsclosed that the ob-

cal ward The ‘head phy51c1an “of obstetrics was 31mu1taneously a
head surgeon and a juridical anatomist. Moreover, lacking a cor-
oner, the various division physicians were obliged to perform
autopsies. The head | physician first v151ted the surgical wards and
then the maternity ward. Thus, while the obstetrical ward of the
St. Rochus Hospital had no student examiners whose hands were
contaminated with decaying animal-organic matter, the head
physician and the other physicians assigned to him, having vis-
ited the surgical ward, did examine with contaminated hands

I have shown that the great “mortality in the first clinic derived
from the cadaverous particles adhering to the hands of the ex-
aminers. I have shown that in October 1847, ichorous particles
from a discharging medullary carcinoma of the uterus brought
on childbed fever. I have also shown that in November 1847,
exuded ichorous particles from a carious knee brought on the
disease. At the maternity ward of St. Rochus Hospital, the causal
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factor of childbed fever Vy_;_as,;hg_d_g;ay'_‘g,am_mal-organic sub—

may be neccssary o sa say a 2 few words about the matermty ward
in the St. Rochus Hospital.

The St. Rochus Hospital belongs to the community of Pest
and has a capacity of 600 patients, with three medical and two
surgical head physicians. As already mentioned, the maternity
ward was assigned to a head surgeon. As long as the obstetrical
clinic of the Pest medical faculty is open, the St. Rochus Hos-
pital does not admit maternity patients. This is in order that the
clinic will not lack cases for instructional purposes. Only during
the major vacation in August and September, when the obstet-
rical clinic of the Pest medical faculty is closed, are maternity
patients admitted to St. Rochus Hospital. For the remaining ten
months of the year, the arca in which the maternity ward is lo-
cated is used as a surgical ward. During the school year, only
those women delivered who happened to go into labor while
they were in St. Rochus Hospital suffering from miscellaneous
illnesses. The obstetrical ward is located on the third floor of the
building, and consists of a labor room and two maternity rooms.
All six windows of these rooms overlook the morgue. Running
beside the building in which the morgue is located is a wide
street which partially dissipates the noxious exhalations of the
morgue.

Qn 20 May 1851, T assumed the position of unpaid, honorary
head physician of the obstetrical ward of the St. Rochus Hospi-
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tal, thus dissolving the connection with thﬁejlggﬁxcal wards. |
functioned in this capacity ry for six years, until June 1857. Durmg
the school year, the location of the maternity ward became a
gynecological rather than a surgical ward. [84] This removed
the causal factor that had previously occasioned childbed fever,
namely the degenerating animal-organic matter from the surgi-
cal ward. Consequently, childbed fever declined significantly.
We did not ordinarily employ chlorine washings, because we
had no need to purify our hands from decaying animal-organic

material. After the few autogsws that I was obliged tgperform

of the school year 1850-51, there were 121 births recorded in
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the maternity ward at St. Rochus Hospital. In succeeding years
there were 189, 142, 156, 199, and 126 births. By 1855-56 there
had been, therefore, 933 births. From these, 24 patients died,
and of these only 8 from childbed fever (.85 percent). The re-
maining 16 died of the various diseases for which they were being
treated while pregnant. At the onset of labor they had been
transferred to the maternity ward. Of the 8 patients who died of
childbed fever, 1 contracted the disease as follows: because of the
breech position of the fetus, the mother was examined by an
assistant surgeon. And this occurred just after he had performed
an autopsy on a man who died of a gangrenous leg. Thus, in the
maternity clinic of the St. Rochus Hospital over a period of six
years, less than 1 percent of the maternity patients died ot childbed
fever. Formerly each year childbed fever had claimed many lives.

[85] On 18 July 1855, I was named Professor of Theoretical
and Practical Obstetrics at the University of Pest. 1 began my
activities in the obstetrical clinic in October of the same year.
The obstetrical clinic is located on the third floor of the faculty
building and consists of a labor room and four maternity rooms.
In order to acquaint the reader with the conditions of this clinic,
I will quote part of a petition I placed with the appropriate au-
thorities for permission to leave this highly unsanitary and in-
convenient location:

The following considerations show that the obstetrical clinic is
highly unsanitary: imperial ordinances stipulate that hospitals will
have 16 square yards [vier Quadratklafter = 4 square fathoms] for
each maternity bed. Since the obstetrical clinic has twenty-six
beds, this ordinance requires 416 square yards. However, the clinic
has only 164 square yards. Moreover, it lacks the space that is
required for a large number of students. Three rooms are so small
that not even half the students can gain admission at one time.
The other two rooms are barely large enough to accommodate
all the students without pressing them together so much that they
are immobile. The air becomes so stale that it is dangerous to the
patients; every disinterested person recognizes this. [86] Three
smokestacks from the chemical laboratory are in the window col-
umns of two of the rooms. When there are fires in the corre-
sponding hearths, the temperature in these rooms becomes un-
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bearable. The obstetrical clinic is so restricted in area that no room
can be reserved for those who are ill. Thus, ill patients remain
scattered among the healthy, and in this way childbed fever is
spread. Childbed fever is not a contagious disease, but it can,
under certain circumstances, spread from one person to another.

Two of the clinic’s windows open onto the northern light well
and six windows onto the western. The northern shaft is 8 yards
wide and a fire wall encloses it to the height of the windows of
the maternity ward. The lavatories for the first three floors are in
this light well. On the ground floor, next to the lavatory, is the
building garbage pit. This decaying mass exudes a penetrating
stench. Facilities for elementary and pathological anatomy are on
the first floor. Drains from these facilities, through which all their
liquid wastes are discharged, are immediately below the win-
dows of the maternity clinic. The second floor contains the
chemistry department. The morgue is between the light wells.
The west light well is 2 yards wide and is enclosed by a wall 6
yards high. On the opposite side of this wall is an open field. Part
of the morgue is in this shaft, and again, on the first floor are
elementary and pathological anatomy, with chemistry on the sec-
ond floor.

This is not the place for an exposition of the petitioner’s views
on childbed fever. [87] It is sufficient to note that he believes that
every case of childbed fever without exception is due to the in-
corporation of decaying animal-organic matter. The honorable
college of professors can well imagine the undesirable position of
a professor of obstetrics who has this conviction and who is obliged
to choose either to have the windows hermetically sealed, and so
to allow his patients to grow worse by breathing air befouled by
throngs of students, or to leave the windows open and to admit
air saturated with corrupted organic matter.

But however dark the present situation may be, if the clinic
remains in the same location it has an even more dismal future.
A three-story building is to be erected on the empty lot opposite
the western light well. This will totally obstruct light from the
windows of the obstetrical clinic. Moreover, the exhalations from
the narrow light well will no longer be dissipated over the empty
lot; they will be conducted in a highly dangerous concentration
from the three-story building to the windows of the obstetrical
clinic.

Whether the petitioner’s patients enjoy good health or die from
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childbed fever is not only of importance for those cared for in
this clinic. The consequences of the petitioner’s efforts regarding
the health of his patients is of significance to all humanity.

[88] That childbed fever causes significantly more deaths in
maternity hospitals than outside them is known to both physi-
cians and laymen. In official documents, maternity hospitals are
termed “deathtraps” not only by physicians but also by officials.
Because childbed fever rages in the hospitals the question has been
discussed repeatedly whether it would not be in the interests of
humanity to close them. Only a detestable dilemma saves the
maternity hospitals from destruction: if individuals deliver in a
maternity hospital, childbed fever rages horribly, and many in
the prime of life descend into an carly grave. However, if the
maternity hospitals are closed, larger numbers of women cer-
tainly remain healthy, but they become concerned about them-
selves and the care of their infants. Thus because of their need,
the crimes of abortion, abandonment, and infanticide take place.
The maternity hospitals are endured because it is believed to be
better for patients to risk childbed fever inside them than to risk
misery outside that may lead them to prison.

The petitioner has found the cause of childbed fever and has
shown how to prevent it. The attention of advocates and oppo-
nents of these doctrines is focused on the health of the patients he
treats. If their health becomes unfavorable, then the advocates of
these opinions are weakened, and the opponents are strengthened
in their doubts. [89] In this way, the spread of the petitioner’s
teachings will be hindered and humanity will continue to endure
this plague. . . .

[90-95] [Semmelweis concludes the petition by quoting other
authoritics who had criticized the unsanitary conditions of the
obstetrical clinic in Pest. He then notes:] In this location within
ten months, 500 maternity patients are cared for, and 60 to 70
obstetricians and 180-90 midwives are trained. For obstetricians
the course in practical obstetrics lasts two months; for student
midwives the course lasts five months. Thus at any given time,
the teacher is surrounded by at least 100 students. In the school
year 1855-56, 514 maternity patients were cared for; 5 died, 2
of childbed fever (.19 percent) and 3 of other diseases. In 1856—
57, 558 patients were cared for, 31 died, 16 of childbed fever (2.9
percent) and 15 of other diseases. In 1857-58, 457 patients were
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cared for, 23 died, 18 of childbed fever (4.05 percent) and 5 of
other discascs.

The mortality in 1856-58 resulted in an official correspon-
dence. This is partially quoted here in order that the reader may
become familiar with the cause of these deaths:

Confidential reports have been made concerning various inap-
propriate circumstances in the obstetrical clinic of the Imperial
University. For example, through the carelessness of the head
midwife, not only is the bed linen seldom changed, but indeed,
linen that is still befouled with the blood of earlier deceased pa-
tients is spread under newly admitted patients. As a result of this,
mortality at the beginning of this ycar was so high that as many
as ten patients died on a single day.

[96] This fact is all the more striking in that during the previ-
ous year, in a period with a much lower mortality rate, this situ-
ation was noted by the Professor and a larger allocation of bed
linen was sought. So much was immediately obtained that a store
of bed linen was provided consisting of several hundred more
sheets than were needed. Also, as requested, a quantity of bed-
ding and personal linen was provided during the vacation. The
costs were so great that they did not escape the notice of the
Minister of Culture and Education.

The Professor appears, therefore, to be in agreement with oth-
ers who have access to the clinic in recognizing that the increase
of sickness and death is not due to lack of linen, or to irregular
deliveries from the laundress, but to inattention and irregularity
in managing the linen.

I responded as follows:

] am certainly in agreement with others who have access to the
clinic in recognizing that the greater mortality rate of 185758 is
not due to a lack of linen or to irregular deliveries from the laun-
dress, but to inattention and irregularity in managing the linen.
[97] However, an attendant, not the head midwife, was respon-
sible. This attendant has subsequently been discharged.

In 1856—57, thirty-one patients died. Sixteen of these died from
childbed fever because of a lack of linen and because of irregular
deliveries from the laundress. In the school year 1857-58, twenty-
four patients died. Of these, cighteen died of childbed fever be-
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cause of inattention and irregularity in managing the linen.

Never more than two individuals died on a given day. If one
says, therefore, that in 1856--57 a much smaller mortality rate
prevailed, and that at the beginning of the school year 1857-58
as many as ten patients died on a single day, one is simply not
telling the truth.

Linen still befouled with the blood of dead patients was never
spread under new patients. This charge must, therefore, have ref-
crence to linen that we received from the laundry in the school
year 185657 that was supposed to have been laundered but that,
in fact, was still befouled with blood and lochial discharge. I per-
sonally demonstrated, in a report. that this linen occasioned
childbed fever in the clinic.?!

From the first medical writers on, from Hippocrates until the
most recent times, it was the unchallenged conviction of all phy-
sicians of all times that the horrible ravages of childbed fever among
maternity patients were epidemic—that is, they were due to at-
mospheric influences. Influences that, notwithstanding every
possible precaution of the physician, ravaged unabated and with-
out remission. In 1847, in the great Viennese maternity hospital,
I succeeded in proving that this opinion is false and that cvery
single case of childbed fever is occasioned by infection. [98] In
consequence of the measures suggested by my views, during
twenty-one months in Vienna, six years i the St. Rochus Hos-
pital, and one year at the clinic at Pest, I have had no epidemics.
Previously all these institutions were devastated by horrible epi-
demics. [ regard the two disastrous years that followed as unin-
tentional, tragic, but direct proof of the accuracy of the opinion
published in my report.

The beneficial consequences of my opinion regarding the gen-
eration of childbed fever have been compared with those of Jen-
ner’s cowpox inoculations. I realize how presumptuous it is to
assert such a thing of myself; only the fact that precisely my clinic
has been accused of greater mortality forces me to make such an
assertion. Given that [ am not responsible for the increased mor-

21. The report was “A gyermekigyi 1z kéroktana [The Etiology of Childbed
Fever]” published in Orvosi hetilap 2(1858); a translation is included in Tiberius
von Gydry, Semmelweis’ gesammelte Werke (Jena: Gustav Fischer, 1905), pp. 61~
83, This was Semmelweis’s first publication on the subject of puerperal fever.
According to Gyéry the substance of the report was contained in lectures deliv-
ered before the Budapester kénigliche Arzteverein in the spring of 1858, Ibid.,
p. 601.
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tality at the clinic at Pest, perhaps my nine years of shining suc-
cess can be seen in a more favorable light.

From this official correspondence, the reader can easily deter-
mine that mortality among maternity patients during these two
years was caused by unclean bed linen in combination with the
generally unsanitary conditions of the clinic.

The laundry is given out to a contractor who is required to
exchange the linen weekly. During the school year 1856-57, the
responsible officials felt that too much was paid for the laundry
service, and it was released to the minimum bidder. Of course
the minimum bidder does not guarantee the best work—only
the cheapest. [99] The price was so reduced that it was impos-
sible, especially in winter, to furnish clean linen. Childbed fever
was caused by the use of such poorly laundered linen. After
complaints were registered, the earlier contractor was given the
laundry again at the original price and the disease became less
frequent. In the school year 1857-58 it was again unclean linen
that occasioned the greater mortality rate, but the linen was not
delivered dirty from the contractor. Rather, the attendant ne-
glected to change the linen regularly. Blood and lochial dis-
charge decayed to such a degree that childbed fever was again
encountered. Through thorough cleaning of the bed linen and
the dismissal of the attendant, the mortality was again re-
duced. . . .

[Semmelweis repeats the various ways infection can occur, as
well as certain other conclusions. The chapter ends with this
paragraph:] {100-101] In the school year 1857-58, the external
genitals of two patients became gangrenous. Because of a short-
age of space, they were obliged to remain among the other pa-
tients. To 1solate them as much as possible, they were cared for
by two student midwives in twelve-hour shifts. These mid-
wives had orders not to touch any other individual. Neverthe-
less, one of them was caught as she prepared to examine a newly
admitted patient.??

22. In another essay Semmelweis reports that the patient became ill from this
examination but later recovered. Gyory, op. cit., note 21 above, p. 74. He also
notes that one of the attendants had previously pricked her finger with a pin.
From the gangrenous patients she contracted puerperal fever and nearly died.
See below, pp. 148—49; German edition, p. 195.



CHAPTER 2

The Concept of Childbed Fever

[102] Based on experience of over fifteen years in three different
institutions, all of which were severely afflicted with childbed
fever, I regard the disease, without a single exception, as a re-
sorption fever dependent on the resorption of decaying animal-
organic matter. Resorption first causes disintegration of the blood.

This is followed by exudation. In the overwhelming majority of
cases the decaying animal-organic matter is conveyed to the in-
dividual from external sources. These are the cases represented
as epidemics of childbed fever; these are the cases that can be

prevented. Occasionally, decaying animal-organic matter is gen- -

erated within the attacked organism. This is sclf-infection and
cannot always be prevented.

The source of decaying animal-organic matter can be a corpse
of any age, of cither sex, regardless of the preceding discase,
regardless whether the corpse is a pregnant woman or not. Only
the degree of decomposition of the corpse should be taken into
consideration. [103] These assorted corpses arc the ones which
people who practiced in the first clinic examined. The source of
decaying animal-organic matter can be a discased person of any
age, of cither sex, regardless whether the individual suffers from
childbed fever; only whether the decaying animal-organic mat-
ter is a result of the disease comes into question. In the first clinic
in October 1847 childbed fever was caused by a discharging
medullary carcinoma of the uterus, and in November 1847 by
the exhalations of a carious knee. In the maternity ward of the
St. Rochus Hospital childbed fever was caused by the ichorous
products of various surgical disorders. The source of the decay-
ing animal-organic matter is cvery physiological animal-organic
structure that, having been withdrawn from the vital order, has
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reached a specific degree of decay. Not the nature of the structure
but only the degree of decomposition comes into question. In
the obstetrical clinic at Pest during the school years 185657 and
1857-58 childbed fever was caused by physiological blood and
normal lochial discharge that adhered to the bed linen and began
to decay.!

Decaying animal-organic matter is carried by examining fin-
gers, operating hands, instruments, bed linen, the atmosphere,
sponges, bg_sms “hands of Imdwwcs and ﬁidealltS [104] In other
words, anything that is contaminated by decaying animal-organic
matter and that comes i the genitals of patients.

The decaying ammal-orgamc matter is resorbed at the inner
surface of the uterus from the external orifice upward. As a re-
sult of _pregnancy, this surface is denuded of its mucous mem-
brane and is thereforc unusually resorbant. The remaining
undamaged parts of the genitals, which also lack a mucous
membrane, do not resorb because of the thick layer of epithe-
lium [cells joined with cementing substances that cover all the
interior and exterior surfaces of the body]|. When injured, cach
part of the genitals can become a site of resorption. Infections
seldom. occur during pregnancy | because, since the orifice of the
uterus is closed, the resorbant inner surface is inaccessible. Ex~
ternal infection can occur durmg pregnancy when the orifice of
the uterus is open and the resorbant inner surface is accessible.
The rarity of external infections during pregnancy is also ex-
plained by the fact that even when the orifice is open, it is scl-
dom necessary in manual examinations to touch these inner sur-
faces. I have neglected to record how frequcntly in the first clinic
‘childbed fever occurred during pregnancy. I believe it happened
approximately twenty times a yecar. Childbed fever always ter-
minates pregnancy. Only one patient died of childbed fever while

1. In their early accounts of Semmelweis’s work, both C. H. F. Routh and
Josef Skoda suggested that corpses were the only source of infection that was
involved in puerperal fever. Consequently, many of Semmelweis’s critics at-
tacked this indefensible position, and his views seemed to be much weaker than
they recally were. This misunderstanding certainly delayed comprehension and
adoption of Semmelweis’s prophylactic measures. In his book Semmelweis con-
tinually stresses the other sources of contamination.
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still pregnant; she was delivered by me, postmortem, by Cae-
sarean section, in order to save the child.

[105] Infection occurs most often during dilation. Not only is
the inner surface of the uterus accessible at that time but it is also
frequently necessary to penetrate the uterus in manual exami-
nation to determine the location and position of the fetus. Thus,
before chlorine washings, almost every patient whose period of
dilation was extended died of childbed fever. During delivery
the body of the fetus, as it pushes down, renders the inner sur-
face of the uterus inaccessible. During delivery, therefore, infec-
tion seldom occurs. lmmediately after birth and thercafter, the

inner surface of the uterus is again accessible, and during this
i ion occurs, especially when air saturated with de-

ca}ii‘ng”i ,{I}al:@rganic _matter. penetrates the genitals. In No-
vember 1847, air in the maternity rooms of the first clinic be-
came permeated with the exudations of a carious knee. This air
penetrated the lacerated genitals of the patients and caused childbed
fever. After birth, infection can also occur when the genitals,

injured by the passage of the fetus, are brought into contact with
bed linen that is q(')fiﬁfgihiﬁét'é‘dw{ivith decayiﬁg‘Néﬁimalé&ganic
matter. During the school years 1856-57 and 1857-58 childbed
fever was caused by unclean linen at the obstetrical clinic in Pest.

[106] In rare cases, decaying animal-organic matter originates
inside the affected person. This occurs when organic matter that
should be discharged during delivery begins to decay before being
discharged. In being resorbed, it causes childbed fever by self-
infection. The organic matter can be lochia, decidual remnants,

clotted blood that is retained in the uterus, etc. Alternatively, the
decaying animal-organic matter can be a product of pathological
processes. For example, as a result of a difficult operation with
forceps, portions of the genitals may be crushed and become
gangrenous. Upon resorption, the gangrenous particles cause
childbed fever by self-infection.

Suppose we explain childbed fever as a fever of resorption in
which the introduction of decaying animal-organic matter leads
to disintegration of the blood and to exudation. Then childbed
fever is not a disease unique to and appearing only in the newly

St 8 PE T DU Y A appeariliy on ; i
delivered, because as a result of resorption the disease may arise
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during pregnancy or when giving birth. The discase can be con-
veyed to infants, whether male or female. In consequence of re-
sorption of decaying matter it can also be found among anato-
mists,_surgeons, in_operative cases in_ surgical wards, etc.
Kolletschka also had this disease. Thus childbed fever is not a
species of disease; rather it is a type of pyemia. . -
Various concepts are associated with the expression ‘pyemia
and it is necessary, therefore, to explain that I understand t'his
term as referring to disintcgragiﬂqg\gfagbhgwbwlgﬁgd&t_bquggbwc«iwe“c&y;pg
animal-organic matter. [107] One type of pyemia I call childbed
fever, Because in pyemia of maternity patients one finds phe-
nomena in the genital region that are not found in other people.
Anatomists and surgeons who dic of pyemia do not have en-
dometritis [serious infection of the mucous membrane of the
Gterus], etc. »
Childbed fever is not a contagious disease. A contagious dis-
ease is one that produces the contagion by which the discasc is
spread. This contagion brings about only the same disease n
other individuals. Smallpox is a contagious disease because
smallpox generates the contagion that causes smallpox in others.
Smallpox causes only smallpox and no other discase. Scarlet fe-
ver cannot be contracted from somecone suffering from small-
pox. Conversely, another discase can never bring about small-
pox. For example, a person suffering from scarlet fcvgr can never
cause smallpox in another person. Childbed fever is dlfferetllt.
This fever can be caused in healthy patients through other dis-
c;gé, In the first clinic it was caused by a discharging medullary
carcinoma of the uterus, by exhalations from a carious knee, and
by cadaverous particles from heterogeneous corpses. In the ma-
ternity ward of the St. Rochus Hospital it originated beca}lse of
decaying matter from the surgical ward, etc. However., childbed
fever cannot be transmitted to a healthy maternity patient unless
decaying animal-organic matter is conveyed. [108[ For examplg
suppose a patient is seriously ill with a form of childbed fever in
which no decaying matter is produced. Then the discase cannot
be transmitted to healthy patients. On the other hand, if the pa-
tient with childbed fever has septic endometritis or discharging
metastases, then her disease can be conveyed to healthy patients.
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This explains why the conflict over whether childbed fever is
or is not contagious could never be conclusively resolved. Those
who believe in contagion cite cases in which childbed fever had
undeniably spread from an ill patient to a healthy one. Their
opponents cite cases in which the disease did not spread as it

healthy patients by dccaying animal-organic matter. After death,
the corpses of puerperac, like all corpses, are sources of the de-
caying matter that causes the discase.

[ assert that in the overwhelming majority of cases childbed
fever is caused by external infection and that these cases can be
prevented. If we disregard all these cases and also all deaths dur-
ing maternity that are not due to childbed fever, how many pa-
tients are left that die from childbed fever through self-infection?
{109] As yet, I am not able to provide numbers with which to
answer this question. The three institutions in which I made my
observations did not adopt those prophylactic measures that are
necessary to avoid all cases of external infection. The petition,
part of which I quoted earlier, was intended to help me procure
a new maternity hospital that would avoid all such cases. Should
my petition prove fruitful, and should I have the opportunity
over a longer period of years to make observations in such a
hospital, it would be possible to determine the number of cases
of unavoidable self-infection. Otherwise I must leave it to an-
other more fortunate colleague to determine.

[110] For the present, I accept as a standard the mortality rate
of the Viennese maternity hospital from the time before adop-
tion of the anatomical orientation. In the cighteenth century, and
in the first decades of the nincteenth century, there were twenty-
five years in which not even one patient in one hundred died.
[Semmelweis provides a list of twenty-five years between 1786
and 1822 in which the mortality rate ranged from one in onc
hundred to one in four hundred. After summarizing the list he
continues:| [111] This small mortality rate may not be the small-
est possible. Some of the patients may have died from discases
other than childbed fever. Morcover, even then there could have
been infection from external sources; for example, ichor from

a_contagious discase, but it can be conveyed from discased to
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discased patients could have been conveyed to healthy patients.
This did in fact occur even before Viennese medicine adopted an
anatomical orientation, since even then mortality occasionally
reached the rate of 4 percent. The Viennese maternity hospital
opened in 1784, Of its first thirty-ninc years there were twenty-
five during which less than 1 percent died, seven during which
1 percent died, five during which 2 percent died, one ycar (1814)
in which 3 percent and one year (1819) in which 4 percent died.
Subject to the above reservations, the twenty-five years within
which less than 1 percent died can be adopted as a standard for
the frequency of self-infection.

[112] If we judge my results against this standard, it becomes
apparent that I was not always successful in restricting the dis-
case to unavoidable cases of self-infection. Occasionally there
were cases of external infection. In the last seven months of 1847,
in spite of chlorine washings, 56 of 1,841 patients died (3.04
percent). In 1848, when chlorine washings were used through-
out the year, 45 of 3,780 patients dicd (1.19 percent). In January
and February of 1849, 21 of 801 paticnts died (2.62 percent). If
we consider individual months, then during only seven months
did we successfully restrict deaths to cases of self-infection. Of
276 patients in March 1848 and of 261 patients in August 1348
not a single patient died; in five other months less than 1 percent
died. The requirements for the prophylaxis of childbed fever
were certainly not met by the construction of the first clinic; this
prevented me from limiting deaths to cases of self-infection. [113]
Morecover, at the time 1 first arrived at my new convictions, 1
was myself so inexperienced that in October 1847 I did not wash
with chlorine after examining a discharging medullary carci-
noma of the uterus, and in November 1847 1 did not isolate a
paticnt with a discharging carious knee. [Semmelweis reviews
other incidents that caused childbed fever in his practice. |



CHAPTER 3

Etiology

[114] In discussing the concept of childbed fever, I asserted that
every case of the disease, without exception, comes about by the
resorption of decaying animal-organic matter. I claimed that in
the majority of cases this matter is brought to the individual
from external sources and that in only a few cases it is produced
mternally. For me, therefore, the etiological factors of childbed
fever include only those which convey decomposing animal-
organic matter to the individual from without or which generate
this matter internally. Earlier, we examined the accepted etiolog-
ical factors of childbed fever as an explanation for the increased
mortality in the first clinic. We must now determine to what
extent these factors can either bring decaying animal-organic
matter to the individual or generate it internally. [115] We will
admit as causes only those factors that do one of these; other
factors must be rejected.

Today, the commonest opinion among physicians is that
childbed fever consists in a disintegration of the blood and that
the anatomical products of childbed fever are excretions from
the disintegrated blood. I share this conviction. Epidemic and
endemic influences, emotional disturbances, mistakes in diet, and
catching a cold have all been claimed to cause the blood to dis-
integrate. We will now examine these claims. . . .

[116] We begin with epidemic influences. My unshakable con-
viction is that there are no epidemic influences sufficient to cause
childbed fever, that there never have been epidemic causes, and
that the endless series of epidemics recorded in medical literature
consists entirely of instances of infection from external sources
which could have been prevented. The considerations that give
me the courage to contradict an opinion so many centuries old
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are the following: the ground, the unshakable rock, on which I
erect my teaching is the fact that from May 1847 until the pres-
ent day, 19 April 1859, that is for ov.erxt.welve years, in three
different institutions, I succeeded in limiting childbed fever to
isolated cases. Even the most recalcitrant advocates of the epi-
demic concept are unable to call this an epidemic. And even when
the number of deaths increased, it could be proven that the
increased mortality was not an epidemic, due to atmospherlc-
cosmic-terrestrial influences, that is, but rather that it was al-
ways due to decaying animal-organic matter transmitted to
individuals in spite of my precaut}ons. [117] There _QQAb};fle
defense against childbed fever that is due to atmospheric-cosmic-
terrestrial Miﬁﬁ{iggggs. Advocates of the epidemic theory secure
themselves behind this indefensibility; they thereby escape all
responsibility for the devastations of the disease. I myself am
impotent against such influences. l__d_g _not MVWQF can })e
done to remave patients from destructive atmospheric-cosmic-
S : 1
terrestrial influences. Thus, if I am ggg:;sgfglﬁ An preventing a
disease long, regarded as unpreventable, this proves that the dis-
case is not due to mnescapable atmospheric-cosmic-terrestrial in-

fAuences. and.chat the.cause of the disease is preventable.

The great mortality that 1s cited by adv‘ocate’s Qf the epidemic
concept does not prove the existen'ce of epldemm_ 1pﬁuenCes. e
[118] Suppose that in a specific time many .1nd1v1dugls become
ill and die of the same disease. As I have indicated, this does not
warrant calling it an epidemic. Othcr"wis‘e,’every battle woul‘d
be an epidemic; in every battle many mdwldua!s suf'fer' and die
from the same disorder. The concept of an epidemic involves
the cause of childbed fever and is completely independent of
numbers. Only those cases of childbed fever‘that are due to
atmospheric-cosmic-terrestrial inﬂuences are e-plden?lc. oL It is
obvious that epidemic influences bring no decaying animal-organic
matter to individuals. However, it is conceivable that atmospheric-
cosmic-terrestrial influences result in the productign of such matter
in many individuals at a given time, that this is then.resorbed,
and that childbed fever results through self~infection. Sugh
childbed fever would indeed be epidemic. . . . However, }f
childbed fever were caused by epidemic influences, then, as is
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observed with other epidemics, it must be limited to a particular
scason. Opposing atmospheric influences could not have the same
-results. [119] We have proven that childbed fever is not asso-
ciated with a particular season. Childbed fever occurs in both
large and small numbers during each month of the year. . . .
[120-21] Thc _prevailing opinion is that winter is the season

fers to_earlier ta ‘les that provc Lhat] winter really is_more fre-
quently an unhealthy time for patients. But this is not to be ex-
plained by winter atmosphenc mfluences, since then childbed
fever would never occur in larger numbers in summer. It is s rather
to be explained by the different activities of those who visit the

maternity hospital. These activities are determined by the sea-
Mlong vacatlon in_August and September, s

gence. In winter the 1nﬂux of students into the matermty hos-
pital is so great that individuals must wait weeks and even months
for their turn to study. In summer, during vacation, half or even
two-thirds of the places are vacant. In winter, the the pathological
and forensic autopsies and the medical and surggcal Waraé in the
Imperlal Hosplj:al_ are VlSlth mdustrlously by those who also
visit the maternity hospital. In’summer, the diligence is notice-
ably TJess. The charming surroundings of Vienna are more at-
tractive than the recking morgue or the sultry wards of the hos-
pital. In winter the assistant of obstetrics holds practical operative
exercises on cadavers before the atjcrqoon r at four o’dlock,
because in the 1e_MOrnings. students_ are.otherwise engaged, and
followmg the afternoon rounds, at five o’clock, it is already too
dark. T122] In In summer the heat s too oppressi efore the
afternoon visit,. and the. operative exercises are held in the eve-
ning following afternoon rounds. Does it make any difference
to_the health of examined. patients swhether students. make rounds
before or immediately after they dissect cadavers? These. circum-
stances generally make winter unhealthy and summer healthy

RO VS R

for the patients. Suppose we assume that the atmospherlc influ-
ences of winter really make winter an unhealthy time for pa-
tients. Then, assuming that over the twenty-five years when the
mortality rate was below 1 percent there were no winter epi-
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demics, must one not suspect that through twenty-five years
Vienna had no winter? . . .

[123] Just as, if childbed fever were dependent on atmospheric
influences, it would be limited to certain seasons, so too the dis-
case would appear only in those climates typified by the weather
of that season. In reality it appears in Jarge numbers in all cli-
mates. Morcover, in all climates there are maternity hospitals in
which it does not appear in large numbers. This appearance and
nonappearance of large numbers of cases in different climatic areas
cannot be explained by atmospheric influences. It can only be
explained by decaying animal-organic matter. In maternity hos-
pitals in different climatic zones where individuals are infected
from external sources, childbed fever appears in large numbers
and is then falsely called an epidemic. . . .

Irrespective of the climate, favorable health among maternity
patients indicates that the hospital is not a teaching institution.
The reason for this is obvious. Hospitals that are not teaching
institutions but in which individuals are, nevertheless, infected
from external sources constitute an exception. . . . [124] The
Vienna paid maternity ward, a ward for confinement births, be-
longs in this category. Not only is this ward not used for teach-
ing, but to achieve its purpose it is hermetically closed to all
persons other than the physicians employed there. One can,
therefore, assume that in this ward there would be no cases of
infection from external sources, and as a result, there would be
less than 1 percent mortality. However, a glance at the mortality
rates for this ward in Table 10 indicates something different. The
mortality rate was actually larger than this. A few hours or days
after delivery, patients were often released healthy, or occasion-
ally even unhealthy, so that they could return home or be ad-
mitted to the general hospital. After I adopted chlorine wash-
ings, the health of maternity patients even in the disparaged first
clinic was superior to that of patients in the paid ward.

[125] This will cease to be mysterious once I explain these
circumstances: the directors of this ward were [Eduard] Mik-
schik and [Baptist Johann] Chiari.” The reader who is familiar

1. Baptist Johann Chiari (1817-54) was Professor of Obstetrics in the Univer-
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[124] TABLE 10

Births Deaths Rate
1839 202 6 2.9
1840 204 6 2.9
1841 249 7 2.8
1842 358 10 2.7
1843 367 19 5.2
1844 362 8 P
1845 311 6 1.9
1846 315 3 0.9
1847 258 3 1.1
1848 213 4 1.8
Total 2,839 72
Avg. 2.5

with medical literature will know what these physicians have
accomplished. But these accomplishments were possible only
through activities in which their hands must have become con-
taminated with decaying animal-organic matter. Both physi-
cians were simultancously directors of the gynecological ward
of the general hospital. How dangerous a gynecological ward
can become for a maternity ward was proven by the discharging
medullary carcinoma of the uterus that in October 1847 led to
devastation in the first clinic. In the Vicnnese general hospital
between 600 and 800 forensic autopsies are performed each year.
The custom is that on alternate wecks one or the other of the
two youngest head physicians has to be present as a legal wit-
ness. When Mikschik was named chief physician, he was the
youngest. After his departure, Chiari was the youngest. Thus,
each was obliged to attend the forensic autopsies every other
week. Is the unhealthy condition of the maternity patients in the
paid ward still mysterious?

Patients in maternity hospitals that are simultancously teach-
ing institutions are less healthy than those not in teaching insti-
tutions. Among teaching institutions, those restricted to educat-

sity of Prague and later for a short time in the Josephinum of Vienna. He was
the son-in-law of Johann Klein. He supported Semmelweis from the beginning,
but also expressed reservations. Semmelweis was generally favorable in his com-
ments about Chiari.
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ing midwives have more favorable mortality rates than thosc
restricted to educating physicians. [126] This 1s because the cur-
ricula are so arranged that student midwives do not contami-
nate their hands with decaying matter as often as medical stu-
dents do. »

The Maternité in Paris is an exception. It is exclusively for the
cducation of midwives, but it has a mortality.rate_as great as
[Paul-Antoine] Dubois’s Paris Clinic for the education of physi-
cians. Dr. [Franz Hektor] Arneth? has said of the location of Du-
bois’s Clinic, “It is regrettable that the autopsy room of the hos-
pital is so near.”? The Maternité has a mortality rate comparable
to that of Dubois’s Clinic. [Semmelweis gives tables showing
the mortality rates of the two institutions.] [127-28] l‘n-tl}g_l\”/la‘—
ternité, the curriculum is such that midwives contaminate their
hands with decaying matter as frequently as would be the case
clsewhere_only among physicians. [Johann Friedrich Osiander
describes the Maternité as follows:]

The hospital midwives and some of their studcnts.accompanicd
the physician on his daily rounds through the }nﬁrmary.for
maternity patients. Each student was assigned a diseased patient
for particular observation and was cxpccteq to prepare a short
case history of the birth and of the physicxan’§ treatment. . . .
[129] . . . Autopsics were conducted in a building in the garden
somewhat removed from the maternity hospital; these were usu-
ally attended by student midwives. I was often :{stomshe@ to see
the active part some of the young women took in the dxss;ctlop
of corpses. With bare and bloody arms, holding large kplvcs in
their hands, laughing and quarreling, they cut the pelvis apart,
having received permission from the physician to prepare the corpse
for him.*. . .

2. Franz Hektor Arneth (1818-1907) was assistant in the second clinic while
Semmelweis was assistant in the frst clinic. Arneth gave favorable lcctuArcs on
Semmielweis in Paris and in London. After spending some time in Russia, Ar-

sful practitioner in Vienna.
net;b;:zrr:;elilzlli:gis ArnSth, Uber Geburtshiilfe und Gyndakologie in‘ankrei(h,
Grossbritannien und Irland (Vienna |Braumiiller], 1853), ip- 51; guthor s note].”

4. Johann Friedrich Osiander, Bemerkungen iiber die franzdsische Geburtshiilfe,

nebst einer ausfiihrlichen Beschreibung der Maternité in Paris (Hannover: Hahn, 1813),

pp. 33, 46 [author’s note].
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[130] . . . The reader can understand how the midwives in the
Maternité contaminate their hands with decaying matter.?

If childbed fever were due to atmospheric-cosmic-terrestrial
influences, then it would be impossible for there to be a so-called
epidemic of childbed fever in some hospitals and for other hos-
pitals in the same climatic zone to be spared. Over a long period
of tme, it would be even more unlikely for these influences to
devastate, in varying degrees, the two divisions of onc hospital.
[131] Table 1 shows that through six ycars the maternity patients
mn the first clinic in Vienna diced at a rate consistently three times
greater than the patients in the second clinic. This obscrvation
first made me doubt the epidemic concept of childbed fever.

The same incquality of mortality between two divisions of
one mnstitution occurred in Strasbourg. Dr. Arneth writes that in
Strasbourg,

The maternity hospital consists of two divisions, the clinic for
physicians and the division where midwives are trained. Until
the end of 1845 the two divisions were under different directors;
they were next to one another, separated only by a thin wall.
Admissions were arranged so that maternity patients went alter-
nately into the two divisions. During the vacation all were ac-
cepted into the clinic. Since {Charles Henri] Ehrmann left, both
divisions have been directed by [Joseph-Alexis] Stolez. It is not
possible to determine the precise mortality rates, but both pro-
fessors agree that the clinic for male students has consistently more
deaths.®

For more precise information 1 wrote to Dr. [Friedrich] Wieger”
and Professor Stoltz in Strasbourg, and reccived the following
replies. Dr. Wieger wrote:

5. It was always possible for midwives to become contaminated with decay-
ing matter. In a lecture in 1846 Kolletschka is reputed to have said, “It is here no
uncommon thing for midwives, especially in the commencement of their prac-
tice, to pull off legs and arms of infants, and even to pull away the entire body
and leave the head in the uterus. Such occurrences are not altogether uncommon;
they often happen.” Lancer 2(1855): 503.

6. Arncth, op. cit., note 3 above, p. 30.

7. Wicger had been Semmelweis’s student in the first clinic and was, in his
own words, an eyewitness to Semmelweis’s discovery; he also wrote a positive
report on Semmelweis’s work that appeared in a French medical periodical. Judging
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[132] . . . What Arncth has told you is correct. During the time
that the midwife school was under Professor Ehrmann, puerperal
fever was relatively unknown. At that time both divisions were
housed in wings in the third floor of the large hospital, separated
only by a room containing the beds of students who lived in the
building. When Professor Stoltz took over both divisions, the
discase became commion in both, and it remains so. The divisions
are now united in an attractive, newly erected pavilion.®

Professor Stoltz writes:

... The passage in Arncth’s book . . . is accurate, but | have
always attributed the difference in mortality to the sanitation of
the two divisions. In fact, the rooms of the faculty clinic are in-
ferior, less spacious, and always overcrowded, while the mid-
wives” rooms are well-ventilated, well-appointed, and contain
proportionately fewer beds. They are also kept cleaner, and in
the course of a year they contain fewer pregnant and diseased
patients. {133] The more difficult cases are always assigned to the
faculty clinic.

Until 1856 both divisions were part of the general hospital.
Last year they were moved into a single, well-situated building
facing south and west, and surrounded by courtyards and a gar-
den. The two clinics are separated by a lecture hall and a room
for instruments. Pregnant women are given places on the ground
floor. The division for midwives is still more conveniently ar-
ranged than that for the faculty. Nevertheless, in the winter of
1856-57, here as in Munich, there was an equally fatal and dev-
astating epidemic in both divisions. This is in spite of the fact
that the faculty clinic employed chlorine for disinfecting hands.

You see, honored colleague, that our observations of your theory
of the etiology of puerperal fever have not been favorable. T will,
nevertheless, read with great interest your work on these matters
and attempt to follow painstakingly all your prescriptions.

I am delighted to have entered into this scientific correspon-
dence with you, and I will be pleased if it is not limited to this
one occasion.” . . .

by Stoltz’s comments below, however, Wieger cither failed to grasp the signifi-
cance of Semmielweis’s work or he did not have a significant influence on his
associates.

8. Strasbourg, 19 May 1858 {author’s note].

9. Strasbourg, 26 March 1858 |author’s note].
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[134] . .. Does it not contradict good scnsc to insist that
childbed fever, which before the unification of the two divisions
was limited to the division for physicians, is epidemic, that is,
dependent on atmospheric-cosmic-terrestrial influences? Profes-
sor Stoltz himself sought the cause of childbed fever in endemic
noxtous influences, particularly in the difference in sanitary con-
ditions between the divisions. However, the more favorable
conditions of the division for midwives did not protect it from
childbed fever, because those conditions were nullified once it
ceased to be exclusively for midwives. Also, in the new build-
ing, the more favorable conditions of the division for midwives
did not protect it from childbed fever. . . . [135] Judgment about
the ineffectiveness of the chlorine washing will be reserved for
another part of this work. 10

Before the Strasbourg school for midwives was unified with
the division for physicians, and from the time the Viennese scc-
ond clinic was devoted exclusively to midwives until adoption
of chlorine washing in May 1847, these two proved that patients
are healthier in teaching institutions where only midwives are
trained than in institutions for training physicians.

The great mortality rate in maternity hospitals is not depen-
dent on atmospheric conditions but rather on decaying animal-
organic matter. This must be true, since so-called epidemic
childbed fever began in various hospitals when decaying matter
was first conveyed to patients in a specific, regular way. Osian-
der relates that the Maternité in Paris was horribly ravaged by
childbed fever in 1803 and in 1808. We find in the educational
system of the Maternité a sufficient etiology. Between 1803 and
1808 in Vienna less than 1 percent died from childbed fever; there
the so-called epidemic of childbed fever began in 1823. This was
the time when Viennese medicine adopted an anatomical orien-
tation. [136] Professor Rokitansky has functioned at the Insti-
tute for Pathological Anatomy since 1828. For twenty-four years,
from 1823 until chlorine washings began in 1847, mortality al-

10. In discussing the reaction to his work, Semmelweis later points out that
opponents to his theories are not likely to use chlorine conscientiously and that
their unfavorable results, therefore, are not a reliable indication of the uscfulness
of his methods. See below, pp. 194f.; German edition, pp. 330-32.
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ways excceded 2 percent and was sometimes as high as 12 per-
cent. During the thirty-nine years from 1784 through 1822 mor-
tality never exceeded 4 percent, and in twenty-five years it was
less than 1 percent. In a letter that I will later quote in full, the
late [Gustav Adolf] Michaelis wrote from the Kiel maternity
hospital, “Puerperal fever first appeared here in 1834. That is,
however, approximately the time when I first became active in
instruction and when students began examining regularly.” Ep-
idemic childbed fever first appeared in the Strasbourg school for
midwives in 1845, the year in which it was united with the di-
vision for physicians. In the St. Rochus Hospital in Pest the health
of maternity patients has been continuously unfavorable since
the existence of the obstetrical division. This is because the ma-
ternity ward was an appendage to the surgical division. How-
ever, the health of the maternity patients of the medical faculty
of Pest was always good until the 1840s. In Pest, medicine adopted
an anatomical orientation at that time.

My predecessor, Councilor [Ede Fléridn] Birly,'" once Boér’s
assistant, believed that his maternity patients in Pest were healthier
than those in Vienna because of his extensive use of purges. He
believed that childbed fever was caused by uncleanliness of the
bowel. At the opening of his clinic each October he regularly
directed a stinging oration against Vienna and claimed that the
great mortality rate in Vienna was due to their negligence in the
administration of purgatives. [137] However, as soon as medi-
cine in Pest became anatomically oriented, the purgatives lost
their prophylactic powers. At a time when I was not yet a mem-
ber, the College of Medical Professors in Pest was repeatedly
obliged to close the clinic during the school year because childbed
fever became so overwhelming. I cannot provide figures, be-
cause the records were lost in the [1848] revolution. I live in the
city about which I speak, and this is sufficient guarantee that |
speak the truth.

The great mortality in the maternity hospitals is not depen-

1. Edc Fléridn Birly (1787-1854) preceded Semmelweis as Professor of
Theoretical and Practical Obstetrics at the University of Pest. He never accepted
Semmelweis’s opinions although he and Semmelweis worked together closely
for four years.



130 Childbed Fever

dent on atmospheric influences, but rather on decaying matter
that is regularly transmitted to patients from external sources.
This follows from the fact that when circumstances are changed
so that decaying matter is less frequently transmitted, mortality
declines. . . . If the spread of decaying matter is completely halted,
epidemic childbed fever is also halted. An example is the mater-
nity ward in St. Rochus Hospital in Pest. It was separated from
the surgical division and placed under my direction. [138] For
six years I had no epidemic, even without chlorine wash-
ing. . . . If measures are adopted to destroy decaying matter, the
so-called epidemics of childbed fever cease, even though they
may have been raging for years. Examples are the first clinic in
Vienna and the obstetrical clinic in Pest. Foreign experience sup-
porting this will be discussed later.!2. . .

[139] The mortality for the two clinics in the eight years from
1833 until 1841, during which male and female students were
divided equally between both clinics, is shown in Table 11. I
regret that [ am late in obtaining the facts reported in this table
and that I could not include this information where I first needed
it. The reader may want to reread [pages 94 and 95 above; Ger-
man edition, | pages 63 and 64.13 . . .

In the years following adoption of the chlorine washings, the
mortality rates in the two clinics are as given in Table 12.

{140] Even I have not achieved the smallest possible mortality
rate. This will be discussed in the appropriate place below. ™
Evaluation of the increased mortality [in the years after I left the
clinic] will be delayed until we discuss the failure of chlorine
washings as attempted by other obstetricians.'s [141] It is suffi-
cient here to note that all the physicians officially functioning at
this time in both clinics were and are opposed to my opinion
regarding the origin of childbed fever. My successor, Carl Braun,
wrote against my opinion. Carl Braun’s successor, his brother

12. In discussing reaction to his work Semmelweis mentions several foreign
cases in which adoption of chlorine washing reduced mortality. See below, Pp-
174f., 186, 188—90; German edition, pp. 283-88, 307, 310~13.

13. See above, chap. 1, footnote 17.

14. See below, pp. 163f.; German edition, pp. 266f.

15. See below, pp. 193-95; German edition, pp. 330-32.
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[139] TABLE 11

First Clinic Second Clinic

Births Deaths Rate Births Deaths Rate

1833 3,737 197 5.29 353 8 2.26
1834 2,657 205 7.71 1,744 150 8.60
1835 2,573 143 5.55 1,682 84 4.99
1836 2,677 200 7.47 1,670 131 7.84
1837 2,765 251 9.09 1,784 124 6.99
1838 2,987 91 3.04 1,779 88 4.94
1839 2,781 151 5.04 2,010 91 4.05
1840 2,889 267 9.05 2,073 55 2.06
Total 23,066 1,505 13,095 731
Avg. 6.56 5.58

[140] TABLE 12

First Clinic Second Clinic

Births Deaths Rate Births Deaths Rate

1847 3,490 176 5.00 3,306 32 0.09
1848 3,556 45 1.27 3,319 43 1.33
1849 3,858 103 2.06 3,371 87 2.05
1850 3,745 74 1.09 3,261 54 1.06
1851 4,194 75 1.07 3,395 121 3.05
1852 4,471 181 4.00 3,360 192 5.07
1853 4,221 94 2.02 3,480 67 1.09
1854 4,393 400 9.10 3,396 210 6.18
1855 3,659 198 5.41 2,938 174 5.92
1856 3,925 156 3.97 3,070 125 4.07
1857 4,220 124 2.92 3,795 83 2.18
1858 4,203 86 2.04 4,179 60) 1.43

Total 47,935 1,712 40,770 1,248

Avg. 3.57 3.06

Gustav, has disclosed his opinions by 400 deaths in 1854. In the
seventy-five years of the maternity hospital even the cpmbingd
deaths of both clinics exceeded this figure only three times—in
1842 with 730 deaths, in 1843 with 457 deaths, and in 1846 with
567 deaths. . . . .

To provide a clear overview of the health of the patients cared
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[142] TABLE 13

Before Separation of Clinics

Births Deaths Rate
Before pathological anatomy 71,395 897 1.25
After pathological anatomy 28,429 1,509 5.30

After Separation of Clinics

First Clinic

Second Clinic

Births  Deaths Rate  Births  Deaths Rate
Male and female students
Equally divided between
clinics 23,059 1,505 6.56 13,097 731 5.58
Students divided by sex,
before chlorine washings 20,042 1,989 992 17,791 691 3.38
After chlorine washings 47,938 1,712 3.57 40,770 1,248 3.06
Total 91,043 5,206 71,656 2,670
Avg. 5.71 3.72
Births Deaths Rate
Total for all seventy-five years 262,523 10,282
Avg. for all seventy-five years 3N

for in the Viennese maternity hospital, in Table 13 I show the
most important figures for the crucial time periods.

[142—45] Table 13 must persuade every disinterested person
that deaths in the Viennese maternity hospital were dependent
on decaying animal-organic matter. This table shows clearly that
variations in mortality were determined by the frequency with
which decaying matter was conveyed from external sources. Since
the laws of nature are the same throughout the entire world, I
conclude that atmospheric-cosmic-terrestrial influences are never
capable of inducing childbed fever. The endless series of epidem-
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ics reported in medical literature consists of cases of preventable
infection from without; in other words, all these cases of the
disease originate through the introduction of decaying animal-
organic matter.

So-called epidemics in the maternity hospitals are not due to
atmospheric influences but rather to decaying animal-organic

matter. This is proven by the healthier condition of patients in
countries whg_;;ﬁnglxsh»eplmon&domnam,‘w-hcland and

Scotland. There is no basis for assuming that the atmospherlc
influences that supposedly destroy patients in German and French
hospitals do not also exist in England, Scotland, and Ireland.
[146] Thus atmospheric influences cannot explain the difference
in health of the patients in these lands. However, English phy-
sicians are significantly different from the French and Germans
in their opinions regarding the origin of childbed fever. The En-
glish regard childbed fever as contagious; in France and Ger-
many, childbed fever is not believed to be contagious. I do not
believe that childbed fever is contagious; however, healthy pa-
tients can be infected by decaying matter that is generated in
diseased patients. Childbed fever is not conveyed from all dis-
eased maternity patients, only from those who generate decay-
ing matter.. After death, childbed fever can be conveyed from
every corpse to a healthy patient providing that the corpse has
decayed sufhiciently.

The English, proceeding from the opinion that childbed fever

is_contagious, will not visit a healthy matermwtlent if t they

have earlier visited one_ Who is ill unless they first wash with
chlorine and change th ir clothing. 1f the number of discased
patients increases, they travel or give up their practice for a time.
After an autopsy of a puerperal corpse, English physicians will
not visit_healthy maternity patients wit W1thout: first washmg in
cm:md changing their clothing. [1 11477 In “those cases where
ill patier patients "do not generate ‘decaying matter, English physicians
take superfluous steps. But after treating ill patients who do gen-
erate such matter, English physicians, seeking to destroy a con-
tagium, destroy that which, if conveyed to healthy patients, would
cause childbed fever. . . .
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In a significant essay Chiari claimed that in many cases decay- In confirmation of my opinion I had a second tragic experi-
ing matter can be drawn from these sources. ence. In October 1853, a few days before my return to Prague

{148] T call attention to a condition that, although frequently dis-
cussed, nevertheless requires more explanation. This is the origin
and prevention of so-called puerperal epidemics. 1 say so-called
because it has been established that this disease does not occur in
many cases simultancously over a large district, but usually only
in institutions for delivery, and also not equally in different divi-
sions of the same institution. 1 will not return to the different
opinions regarding the causal origin of this really horrible dis-
ease. However, I will offer a few observations regarding the cause
of many cases of the disease among maternity paticnts. These
observations were made in connection with my responsibilities
in Prague.

Because of an unusually thick cervix, a first delivery was pro-
tracted from 23 through 27 January 1853. Gangrene ensued. After
useless baths, douches, antiphlogistic measures, and incisions in
the swollen, cartilaginous and finger thick cervix, the dead fetus
was cut in order to reduce its size and to end the four-day birth
process. During the last two days, secretions from the vagina
were brownish and very bad smelling. The patient became seri-
ously ill with septic endometritis and died on 1 February. While
this patient was in the delivery room, nine other patients became
ill; all but one died. They had all been in the delivery room at the
same time. [149] From the end of January many cases of illness
followed until, from May through October, the health of the pa-
tients improved.

I became convinced that in this concrete case the cause of the
frequent illnesses was the spread of gangrenous matter from the
diseased patient to healthy ones. Naturally, all possible caution
was observed in order to avoid spreading harmful matter through
examinations. Nevertheless, the simultancous residence of one ill
patient and of several healthy ones in the same relatively small
locality makes it possible for harmful matter to be spread in vari-
ous ways. Given that several persons became ill, it is conceivable
that in an institution where space is inadequate for numerous births
the disease may be propagated in this way. I do not wish to imply
that all so-called puerperal epidemics must arise in this way.
However, [ wish to call attention to a condition that may and will
frequently occur in large institutions for delivery.

after a vacation, it became necessary to perform surgery on a
woman who had been in labor for several days because of a nar-
row pelvis. This patient died of septic endometritis with inflamed
synchondrosis [certain cartilaginous joints, in this case probably
those located in the pubic region (symphysis pubica)]. From then
on several serious cases of disease were encountered; they ceased
only in the middle of November. From then until the end of my
stay in Prague, namely until the end of August of the next year,
I was fortunate enough not to observe more cases of this horrible
disease.

[150] By these observations I intend to show only that by care-
ful attention one is sometimes able to establish the mode of origin
of numerous cases of disease in maternity hospitals. Moreover,
this method of origin was already identified by Semmelweis. Also
this autumn, in the clinic for midwives, a similar observation was
made and privately communicated to me by my friend Dr. [Jo-
seph] Spith.'®

I regard it a matter of conscience to publish these observations.
For even though I have not said that this is the only way in which
this plague can originate, nevertheless, these retrospective obser-
vations can have great practical significance in the organization
of maternity institutions. It is imperative that in larger maternity
institutions several delivery rooms be held ready in order that
cases of protracted delivery can be isolated from ordinary deliv-
eries. It is self-evident that this isolation is necessary also in the
organization of instruction. In consequence of my opinion that
the spread of maternity diseases in large institutions depends on
transferrence of foul harmful matter, I sought opportunities to
avoid this cause. 1 employed the following preventive measures:
first, I divided instruction so that individual patients were never
examined by more than five students, after which every partici-
pant was required to wash his hands with chloride of lime. {151}

16. Joseph Spith (1823~96) was Professor of Obstetrics in Vienna and from
1873 until 1886 he was director of the Second Obstetrical Clinic. Semmelweis
regarded him as a principal opponent. By 1864, however, he had adopted Sem-
melweis’s view, and observed that virtually all obstetricians were convinced that
Semmelweis was correct, although few admitted it openly. Frank P. Murphy,
“Ignaz Philipp Semmelweis (1818-65): An Annotated Bibliography,” Bulletin of
the History of Medicine 20(1946), 653-707: 669f.
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Second, so that students could not easily come to the clinic from
anatomical work, I conducted the clinic both summer and winter
in the morning hours between seven and nine. Third, I watched
very closely that the laundry was cleaned conscientiously. Be-
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report concerns the maternity hospitals and the teaching of prac-
tical obstetrics in London and Dublin. Professor Michaelis in
Kiel has translated the report. 1 cannot resist reproducing the
introductory remarks of the translator.

cause of the second epidemic, vulvar compresses were washed
outside the hospital. Fourth, it was easily comprchendible, for
example, that by sponging the ulcerated genitals of a patient, this
condition could be transmitted to other patients. Thus I adopted
the policy of cleansing the genitals of patients only by sprays rather
than by sponges. Although sponges do come into contact with
the genitals, it is much less likely that sprays will. Fifth, [ sought
to remove the seriously ill from the maternity wards by transfer-
ring them into the general hospital. This measure was also nec-
essary because space was limited. Everyone must sce that it is
very much to the purpose, from both physical and moral consid-
erations, to prevent the accumulation of such diseased patients in
the maternity institution. Sixth, from the opinions expressed
above, it also followed that when many people became discased
in a maternity institution, it became necessary to change location.
Even the furnishings of a hospital could provide the means by
which disease was spread.

It therefore appeared advisable that new institutions should be
so constructed that, for example, each obstetrical clinic would be
located in its own building and, even in respect to the laundry,
completely isolated from other clinics. [152] Since as a result of
utilizing these measures insofar as possible frequent cases of pucr-
peral disease ceased after one or two months, I believe myself
able to recommend them most enthusiastically.”?

From Chiari’s observations the reader sees that many cases of
disease can be caused by the decaying matter generated by one
diseased patient. Decaying matter generated by patients is not
the only source of so-called puerperal epidemics, however. This
follows from what I have said about the sources of this matter.

Patients are healthier in maternity hospitals where it is be-
 lieved that childbed fever is contagious and where steps are taken
* to destroy the contagion. This follows from a report published

by Professor [Karl Edouard Marius] Levy of Copenhagen. The

17. {Baptist Johann] Chiari, “Winke zur Vorbeugung der Puerperal-Epidemie,”
Wochenblatt der Zeirschrifi der k. k. Gesellschaft der Arzte zu Wien {11} (1855): {117~
21; author’s note. Semmelweis quotes the entire article. )

[153] On a recent trip I had the opportunity to convince myself
of the truth of the present report. The industriousness and thor-
oughness of the report must also convince every reader.

The author’s main object is to explore the conditions under
which puerperal fever appears and the techniques that have been
successfully used to control it. English institutions offer the most
important results in this matter, for whereas they were formerly
devastated by this plague, mortality in London and Dublin insti-
tutions has been reduced to just over 1 percent through the adop-

tion of health measures in the last decades. Unfortunately, on the

continent we are still a long way from such favorable results. . . .
With the advance of education and of human sensitivity [Human-
itit] public opinion is being forcefully aroused—even in places
where formerly there was indifference to this horrible offering of
human life. The goal is clear: one must make the institutions
healthy, or close them. . . .

[154] For those with experience in the matter, no proof is re-
quired for the assertion that this plague will not be extinguished
through therapeutic treatment. Thorough and strictly observed
measures of cleanliness, ventilation, etc. offer more hope. Indeed,
according to the experience of the British, this approach will cer-
tainly lead to success. . . .

Fortunately, in Vienna last year it was discovered that the dis-
ease could be reduced significantly by cleaning the hands with
chlorine before examining. With time, use of this remedy re-
duced the number of deaths to nearly one-tenth the normal rate;
an obviously striking result. We owe this discovery to Dr. Sem-
melweis, who will certainly soon publish the details. Apparently,
the use of this remedy, together with universal disinfection, will
usher in more fortunate times for our maternity hospitals. [155]
I must publicly thank Dr. [Heinrich| Hermann Schwartz of Hol-
stein for bringing the Viennese experience to my attention.—Kiel,
17 April 1848.1% . ..

18. The original essay by Karl Edouard Marius Levy appeared in Bibliothek
for Laeger, the German translation [entitled “Gebirhiuser und der praktischen
Unterricht in der Geburtshiilfe”] by [Gustav Adolf] Michaelis was published in
Neue Zeitschrift fiir Geburtskunde 27 [(1850):, 392—-449; author’s note].
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[Next come six pages of tables showing that three British ma-
ternity hospitals had mortality rates usually ranging between .5
and 2 percent. Semmelweis observes that a midwife, Mrs. Widgen,
attributed a higher mortality rate of 4.93 percent in one hospital
to an autopsy that was performed in the hospital that year. Next,
there is a table of annual mortality rates for another British hos-
pital—in this case mortality averaged over 3 percent over several
years, and then, through 1844, 1845, and 1846, it was reduced
to zero. Semmelweis quotes Levy’s discussion of this change. ]

[156-61] . . . In thc immediate neighborhood of the building,
not 30 feet from the wall, an open pit was found that was more
than 1,500 feet in area. This pit received the refuge from the ad-
Jjacent poor and densely built part of the city. The contents of the
pit were stagnant, and boiled constantly through the production
of gas. In 1838 after numerous difficulties and debates with the
water commission, the hospital administration finally succeeded
in having a 644-foot stretch of the pit cleaned and covered. In the
process, however, one mistake occurred—instead of carrying away
an incredible hulk of black, stinking slime, it was simply spread
nearby on the ground. This, of course, greatly increased the sur-
face of evaporation. Within twenty-four hours two cases of puer-
peral fever occurred in the hospital; Dr. [Edward] Rigby believed
that they could be traced directly to this irresponsible proce-
dure. . . . [162] [In 1838, while all this was going on, the hospital
had a mortality rate of 26.76 percent. Then, while the mortality
rate remained high, a new ventilation system was installed. The
mortality rate declined significantly, and some of the physicians
were inclined to attribute the decline to this new system. How-
ever, Levy notes, doubts remained because] now and then a
stinking mass of liquid had been observed to surface in the cellar
near the hearth of the smokestack. Investigation disclosed that
the water was coming from the drainage system. The building’s
drains were examined. The main drain was found to be so firmly
blocked by some pieces of wood that it seemed to have been done
intentionally. The whole surrounding area of the cellar was abun-
dantly strewn and saturated with filth and it was impossible to
determine how long this condition had existed.

[Semmelweis quotes more of Levy’s discussion of whether the

19. Ibid., pp. 418-20.
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decline in mortality was due to a change in the ventilation sys-
tem or to the correction of the unsanitary conditions. Semmel-
weis remarks that given either possibility, the disease was not
due to atmospheric-cosmic-terrestrial influences. Semmelweis
reproduces several more of Levy’s tables showing favorable
mortality rates for British, Irish, and Scottish hospitals. Sem-
melweis then observes] [163-68] . . . We have examined eight
maternity hospitals throughout three countries. In seven of these,
mortality just exceceded 1 percent; in the eighth it was 3 percent.
We do not find the causal moment for this larger mortality in
atmospheric influences but rather in the harmful matter of the
drainage canals that surrounded the building.

Why should atmospheric influences so strikingly spare mater-
nity hospitals in the United Kingdom while so many patients in
German and French hospitals are sacrificed? The answer is that
there are no atmospheric influences to which German and French
patients are falling victim; rather decaying animal-organic mat-
ter is being brought to the individuals from external sources.
This causes the mortality in the hospitals of the United King-
dom and of France and Germany. Because of the circumstances
of the French and German hospitals, decaying matter is much
more frequently transmitted to patients in those hospitals, and
they have a greater mortality rate. [169] In the United King-
dom, individuals are much less often exposed to decaying matter
from without, thus their mortality rates are much lower. The
English regard childbed fever as contagious. Thus they employ
chlorine washings and destroy the decaying matter taken from
ill patients and from corpses. In German and French maternity
hospitals this matter is not destroyed. As Chiari has shown, this
can cause many cases of illness. In German and French hospitals
decaying matter is frequently taken from corpses and from ill
persons who are unaffected by childbed fever. As a rule German
and French maternity hospitals arc associated with large general
hospitals. Therefore their students occupy themselves in morgues,
and in medical and surgical wards, as well as in maternity wards.
In this way they become carriers of the decaying matter that
initiates so much misfortune. Maternity hospitals in the United
Kingdom are independent institutions; because they are re-
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moved from general hospitals, the students are forced to concern
themsclves exclusively with obstetrics. '

Some may attribute the favorable health of the London mater-
nity hospital to the fact that there are never more than two stu-
dents training at one time. But I must observe that students do
not constitute atmospheric influences and that childbed fever
caused by students with contaminated hands is not, therefore,
epidemic childbed fever. [170] It clearly matters whether many
or just a few students with contaminated hands examine pa-
tients, but it does not matter whether many or a few students
with clean hands examine patients. This is proven by the Dublin
maternity hospital; Levy writes: “. . . A practical school has been
established where, in the course of time, several thousand young
physicians from all parts of England have sought a practical edu-
cation in obstetrics. This finally proves that it is only cowardly
superstition to discount the needs of education and science and
to assert that a horrible death rate is the unavoidable result of
large maternity institutions.”? This is also proven by the first
clinic in Vienna where, in April 1847, without chlorine washing
and with only twenty students, 57 of 312 patients died (18.27
percent), while in 1848, with chlorine washings and with forty-
two students, 45 of 3,556 died (1.27 percent). In order to clarify
the difference in mortality rates between maternity hospitals in
which individuals contaminate themselves with decaying matter
at different rates, in Table 14 we will compare the reports of the
Dublin and Viennese maternity hospitals for a period of sixty-
six years. Both are institutions for the education of physicians.

[172-78] . . . The great mortality in the maternity hospitals is
not dependent on atmospheric influences, since delivering women
among the general population do not simultaneously suffer from
childbed fever. The maternity hospital and the surrounding area
must be subject to the same atmospheric influences. [179] How-
cver, while patients in the hospital are decimated, other women
enjoy good health. This is proven by the measure of closing the
maternity hospitals; after a hospital is closed, births do not cease,

20. Thid., p. 449
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but women give birth in various locations rather than being ad-
mitted to a hospital. Those who deliver remain healthy; in nearby
maternity hospitals they would be killed by atmospheric influ-
ences. Certainly many women giving birth die outside mater-
nity hospitals. But these deaths cannot be attributed to atmo-
spheric influences. This is true, since increased mortality outside
the hospitals is not always simultaneous with that in the hospi-
tals. The mortality in the hospitals is often high while it is low
outside, and high mortality outside the hospitals is very rarely
observed.

Childbed fever outside the maternity hospitals—exactly like
that which rages inside—is, without exception, a resorption fe-
ver dependent on the resorption of decaying animal-organic
matter. In exceptional cases, both inside and outside the mater-
nity hospitals, the decaying matter is created within the attacked
individual and childbed fever originates through selt-infection.
In the overwhelming majority of cases, however, the decaying
matter is transmitted to the individual from external sources;
childbed fever then originates as external infection, whether in
or out of the hospitals. [180] Both inside and outside maternity
hospitals, physicians who practice obstetrics perform autopsies
and treat patients who are generating decaying matter. . . . Mid-
wives cleanse patients who are producing decaying mateer. . . .
[181] . . . However, private physicians have fewer opportunitics
to contaminate their hands, so childbed fever is less common
outside maternity hospitals. . . . The busy physician may only
care for a few obstetrical cases cach day. In the Viennese mater-
nity hospital, there are often thirty or forty births within twenty-
four hours. Therefore, a private physician whose hands are con~
taminated cannot cause as many cases of childbed fever as can a
physician in a large maternity hospital. Morcover, outside the
hospital, individuals are generally examined by only one physi-
cian; in the hospital, a person may be examined by many. Al-
though one unclean hand is sufficient to cause many deaths, with
many examining hands it is more likely that one hand or another
will be contaminated.

Arneth has published a very informative collection of experi-



[171-78] TABLE 14 {171-78] TABLE 14 (continued)

Dublin Maternity Hospital Viennese Maternity Hospital ! Dublin Maternity Hospital Viennese Maternity Hospital
Births Deaths Rate Births Deaths Rate | Births Deaths Rate Births Deaths Rate
BEFORE SEPARATION OF After Pathological Anatomy
CLINICS
O e N e 1823 2,584 59 2.28 2,872 214 7.45
1824 2,446 20 0.81 2,911 144 4.98
1784 1,261 1 0.87 284 6 211 1825 2,740 26 0.64 2,594 229 8.82
1785 1,292 8 0.61 899 13 1.44 1826 2,440 81 3.33 2,359 192 8.12
1786 1,351 8 0.59 1,151 5 0.43 : 1827 2,550 33 1.29 2,367 51 2.15
1787 1,347 10 0.74 1,407 5 0.35 1828 2,856 43 1.50 2,833 101 3.56
1788 1,469 23 1.56 1.425 5 0.35 : 1829 2,141 34 1.59 3,012 140 4.64
1789 1,435 25 1.74 1,246 7 0.56 1830 2,288 12 0.52 2,797 111 3.97
1790 1,546 12 0.77 1,326 10 0.75 | 1831 2,176 12 0.55 3,353 222 6.62
1791 1,602 25 1.56 1,395 8 0.57 1832 2,242 12 0.58 3,331 105 3.15 |
1792 1,631 10 0.61 1,579 14 0.89 " |
1793 1,747 19 1.08 1,684 44 2.61 AFTER SEPARATION OF
1794 1,543 20 1.29 1,768 7 0.39 | CLINICS
1795 1,503 7 0.46 1,798 38 2.11 Males and Females in Both
179 1,621 10 0.61 1,904 22 1.16
1797 1712 13 075 2012 5 0.24 1833 2,138 12 0.56 3,737 197 5.29
1798 1604 8 0.49 2,046 5 0.24 f 1834 2,024 34 1.67 2,657 205 7.71
1799 1537 0 0.65 2,067 20 0.9 1835 1,902 34 1.78 2,573 143 5.55
1800 1,837 13 0.97 2,070 41 1.98 ‘ 1836 1,810 36 1.98 2,677 200 7.47
1801 1725 30 174 2106 17 0.80 | 1837 1,833 24 1.30 2,765 251 9.09
1802 1,985 2% 130 2,346 9 0.38 | 1838 2,126 45 2.11 2,987 91 3.04
1803 2,028 44 216 2215 16 072 1 1839 1,951 25 1.23 2,781 151 5.04
1804 1915 16 0.83 2022 3 0.39 | 1840 1,521 26 1.70 2,889 267 9.05
1805 2,220 12 0.54 2,112 9 0.40 _ —
1806 2,406 23 0.95 1,875 13 0.73 | )
1807 2,51 12 0.47 925 6 0.64 | 1841 2,003 23 1.14 3,036 237 7.07
1808 2,665 13 0.48 855 7 0.81 ~ 1842 2,171 21 0.96 3,287 518 15.08
1809 2,889 21 0.72 912 13 1.42 | 1843 2,210 22 0.99 3,060 274 8.09
1810 2,854 29 1.01 744 6 0.80 | 1844 2,288 14 0.61 3,157 260 8.02
1811 2,561 24 0.98 1,050 20 1.90 i 1845 1,411 35 2.48 3,492 241 6.08
1812 2,676 43 1.69 1,419 9 0.63 ! 1846 2,025 17 0.83 4,010 459 11.04
1813 2,484 62 2.49 1,945 21 1.08
1814 2,508 25 0.99 2,062 66 3.20 j Chlorine Washings Used
1815 3,075 17 0.51 2,591 19 0.73 s in Physicians’ Clinic
1816 3,314 18 0.54 2,410 12 0.49 |
1817 3.473 3 0.92 2.735 25 0.91 ; 1847 1,703 47 2.75 3,490 176 5.00
1818 3,539 56 1.58 2,568 56 2.18 } 1848 1,816 - Lo SR 45 $.27
1819 3.197 04 204 3.089 154 498 1849 2,063 38 1.84 3,858 103 2.06
1820 2,458 20 284 2,998 75 250 : Total 141,903 1,758 153,841 6,224
1821 2,849 2 0.77 3,204 55 1.66 : Avg. L2 4.04
1822 2,675 12 0.44 3,066 26 0.84
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ences of the English regarding the origin of childbed fever out-

side the hospital.

[182] Puerperal fever is such a frightful disease that we must be
interested in what English physicians think of the disease in gen-
eral, and especially how they treat patients, and what they think
about its most mysterious aspect—its etiology.

During a non-epidemic period, the experienced [John] Rober-
ton classified women according to the frequency with which they
were attacked by puerperal fever. According to his experience,
those who care for a household are visited by the disease much
less frequently than those who are served. In the industrial city
of Hulme, only a small number of the 40,000 inhabitants retain
servants. The far greater number of the female inhabitants are
working women who arise at five in the morning, send the older
children to work, and either accompany their husbands to the
factories or are busy from early in the morning until late at night
conducting the household and caring for children. Throughout
pregnancy, even as the first phrase of delivery approaches and is
endured, such women must continue the same activities until se-
rious labor pains force them to stop. In spite of such depriva-
tions, official records for the decade 1839-49 indicate that only 1
of 196.5 deaths was due to childbed fever. In four small neigh-
boring villages whose inhabitants were much more leisured, 1 of
84 deaths was due to this cause. [183] Of course the situation is
quite different during an epidemic; crowded together in small
rooms with numerous other local inhabitants, poor maternity pa-
tients frequently die. The prosperous, living in greater comfort
and cleanliness and with conscientious care, enjoy much greater
hope. In Roberton’s opinion the unhealthy aspects of both social
classes apparently unite in the wives of shopkeepers and small
merchants. These pass their days in poorly constructed houses
and in spite of their better training, coddling, and amusements
are not able to enjoy the advantages of the more prosperous classes.

We will investigate numerous experiences in England which
suggest that puerperal fever can be induced in delivering women
by the transmission of gangrenous foul matter in general, and of
particles from corpses in particular. However, as we will see, these
cases have usually been interpreted quite differently. Among the
various articles and editorials that have appeared in England, none
showed more insight than a journal article by Robert Storrs. Storrs
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asked various colleagues for their experiences and opinions. The
results of his queries included the following: {G.] Reedal in Shef-
field treated a young man who suffered and finally died from an
open tumor and an erysipelatous infection.* [184] . . . While
Reedal cared for the patient, five women whose deliveries he at-
tended between 26 October and 3 November 1843 contracted
puerperal fever and died. He visited these unfortunate women
almost immediately after attending to the wounds of the former
patient. Two other women, at whose deliveries he also assisted,
did not become ill, but he did not visit them until a few hours
after the dangerous call. After these deaths Reedal ceased visiting
the young man, because he recognized that he himself was the
carrier of the disease. Since then he has had no more cases of
puerperal fever than he had before treating the case of erysipelas.
Mr. [R. P.] Sleight of Hull records that while treating a patient
for erysipelas, he was called to attend a delivery. The delivery
proceeded normally; nevertheless, within twenty hours the woman
succumbed to puerperal fever, and she died eighteen hours later.
[Semmelweis, still quoting Arneth, relates several more similar
stories. |

[185-87] . . . Storrs hopes to have proved: [188] (i) that puer-
peral fever is communicable through physical contact, (i) that
puerperal fever derives from an animal poison and, in particular,
from erysipelas and its sequelae, and occasionally from typhoid,
(iii) that without differences in the circumstances of the patient,
childbed fever brings about erysipelas, typhoid, and in men a
fever that sometimes is remarkably similar to puerperal fever,
and (iv) that the most rapid, conscientious, and informed treat-
ment remains without success. Storrs recommends that to avoid
mishaps, obstetricians should never visit persons in labor while
wearing the same clothing formerly worn when attending other
patients. This concerns especially the outer clothing that usually
carries the matter which generates the disease. Once erysipelas or
typhoid is encountered, the same measures must be adopted for
all maternity patients. After autopsy or an operation on a person
suffering from erysipelas or typhoid, the surgeon must always

21. Erysipelas is a contagious disease of the skin and subcutaneous tissues now
known to be an infection by a particular streptococcus. It was particularly com-
mon following surgery and often accompanicd the other symptoms of puerperal
fever. The British regarded it as related to puerperal fever and, therefore, as
particularly dangerous to puerperae.
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wash as carefully as possible and change his clothing completely
before attending a delivery. One must not disregard gloves be-
cause the hands and arms are the parts of the body most likely to
convey the poison. [189] Once the disease is established in a phy-
sician’s practice, he should leave his residence for two or three
weeks, change his entire wardrobe, wash everything conscien-
tiously, and avoid every case of illness that could serve as a source
of the animal poison.

A similar communication from Roberton generated a great
sensation in England. A midwife who had a considerable practice
among beneficiaries of a particular charitable society had the mis-
fortune to be present when a2 woman she delivered died of puer-
peral fever. In the following month, December 1830, she at-
tended deliveries of 30 women from different parts of the city,
and 16 died of childbed fever. This circumstance was particularly
striking because 380 other deliveries were performed successfully
at the same time by other midwives from the same organization.
The physicians of the institution persuaded the midwife to dis-
continue her practice for a time and to go into the country. Within
a short time puerperal fever was encountered in the practices of
other midwives and physicians at various points throughout the
city. By June the discase raged with a distribution and fury that
had never been known in Manchester. . . .

[190-91] . . . In contrast to Semmelweis and Skoda, the En-
glish do not conclude that putrid matter has been conveyed to
the sexual organs of the women. They conclude that the disease
qua talis is conveyed from one woman to another. Thus [Fleet-
wood] Churchill remarks, “After carefully examining the facts, I
cannot doubt that the disease spreads through infection and con-
tact, i.e., that from one person suffering from puerperal fever it
can be conveyed to another whom the first touches or has as a
neighbor.”

Deciding which interpretation is correct may be of great prac-
tical importance. Given the opinion common in England, one
need not proscribe contacting corpses of persons who die from
diseases other than puerperal fever. On the other hand, given the
assumption that a healthy person cannot convey the disease with-
out having touched an ill one, one can feeely go from an ill ma-
ternity patient to others without changing clothing as is required
in England. The English assume that it is possible to convey the
disease for a fairly long time; thus they frequently recommend
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that a physician who encounters numerous cases of puerperal fe.
ver should temporarily give up assisting at births and shoy]g change
his entire wardrobe. [192] This is justified by citing occurrences
where numerous cases of puerperal fever arise in the practice of
one physician or midwife while other physicians have ne similar
cases. This circumstance can be explained more easily if one a5-
sumes that these physicians have been involved either with au-
topsies or with other putrescent substances, the opening of ah.
scesses, cleaning and binding of wounds, cleaning or €Xamining
maternity patients, extracting placentas, etc. Many physicians have
temporarily interrupted their obstetrical practices after losing
several women to puerperal fever. Upon resuming their practice
after a period of several weeks they were not more fortunate; this
proves that the cause they identify is not responsible, 22

[193] T am also convinced that the activities of physicians cayse
puerperal fever. I include this information to demonstrate that
activities outside the maternity hospital can also cayge childbed
fever. However, I draw conclusions different from thoge drawn
by English physicians. ‘

Lregard childbed fever as 2 non-contagious disease because it
cannot be conveyed from every patient with childbed fever ¢ 4
healthy person, and because a healthy.person can contract the
discase from persons not.suffering. from childbed fever. Every
victim of smallpox is capable of giving smallpox to healthy people.
A healthy person can contract smallpox only from one whe has
smallpox; no one has ever contracted smallpox from 4 person
suffering from cancer of the uterus. This is not the case with
childbed fever. If childbed fever takes a form in which ne decay-
ing matter is produced, then it cannot be communicated ¢ 4
healthy person. However, given a form that produces decaying
matter, as for example septic endometritis, the disease is cer.
tainly communicable. . . . Moreover, childbed fever may come
from discased states other than childbed fever, for example from
gangrenous erysipelas, carcinoma of the uterus, egc. [194] . ..

A contagious discase is conveyed by the matter which i pro-
duced only by that particular disease. . . . Puerperal fever is
22 Ameth, Jop. it note 3 above], pp. 334—44 |author’s note],
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conveyed by matter that is the product not only of childbed fe-

corpses
or_discased patients who produce decaying matter, whether or
‘not they are puerperae. A veterinarian who is simultaneously an
obstetrician could draw from diseased or dead animals decaying
matter that would cause childbed fever in maternity patients.

Thus childbed fever is not a contagious disease, but it is a
disease that can be conveyed to a healthy person by means of
decaying matter. Childbed fever bears the same relation to ery-
sipelas and its sequelae that it does to every other disease that
generates decaying matter. Childbed fever stands in the same
relation to erysipelas and its sequelae that it does to every de-
composing corpse. In recognizing only erysipelas and its seque-
lae, beyond puerperal fever itself, as sources of childbed fever,
English physicians draw the boundaries much too narrowly. This
is shown by the cases previously discussed.

[195] Thus childbed fever is the same disease that occurs among
surgeons and anatomists, and following surgical operations, it is
the same disease whether decaying matter 1s brought into the
circulation system of males or of females. The decaying matter
is not resorbed through the epidermis or through a thick layer
of epithelium; in surgeons and anatomists resorption must be
preceded by a wound. As a qualified pathological anatomist,
Kolletschka had his hands contaminated with decaying matter
on countless occasions and he nevertheless remained healthy.
Through a prick, resorption was made possible; we know which
disease was the consequence. The site of resorption can be any
point on the body that is stripped of epidermis and epithelium.
The inner uterine surface of maternity patients has neither epi-
dermis nor epithelium; this is the site of resorption of the decay-
ing matter that causes childbed fever. If injuries occur during
birth, any part of the genitals, indeed any wounded part of the
whole body, can be the site of resorption. In the school year
1857-58 at the obstetrical clinic in Pest, the outer genitals of two
maternity patients became gangrenous. One of the students as-
signed to care for these patients had a small abrasion on one
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finger from a needle prick. She contracted lymphangitis with
suppuration of the auxiliary glands and was seriously ill for sev-
eral months.

[196] For patients in the maternity hospitals the genital region
is generally the only area suitable for resorption; thus, in order
to contract childbed fever, it is necessary that decaying matter be
transmitted to the genital area. Since the clothing of the obste-
trician does not contact the genitals, the English custom of
changing clothes is a harmless but superfluous measure. In 1848
in Vienna, the students and I did not change clothing after activ-
ities with objects suitable to induce childbed fever. We only ex-
posed our hands to the operation of chlorine, and in 1848 of
3,556 patients we lost only 45 (1.27 percent) to childbed fever.
In cases cited above, an obstetrician visited healthy patients
without having changed clothing and his patients died of childbed
fever. It was not the clothing but the hands that carried decaying
matter. Since hands cannot be changed, they must be disin-
fected. If clothing became contaminated with decaying matter,
the hands were certainly still more contaminated, and it is with
the hands that one makes internal examinations.

In order for childbed fever to occur, it is a conditio sine qua non
that decaying matter is introduced into the genitals. With the
exception of internal obstetrical examinations, an individual can
carry out every possible medical examination with contami-
nated hands without the slightest danger. The epidermis pre-
vents the resorption of decaying matter. Obstetricians carry the
matter on their hands for hours and even days without harming
themselves. [197] If this matter is brought into contact with the
inner surface of the uterus, even for a moment, it is resorbed and
childbed fever results. The hands of the anatomist are often in
contact with decaying corpses for hours at a time and he remains
healthy. If the epidermis is removed by an injury, however, the
disease is generated—this happened to Kolletschka and to the
student midwife.

Because of the arrangement of the rooms in the first clinic,
general rounds were made twice daily in the following order:
first was the visit to the labor room, where half the healthy pa-
tients were examined; then the diseased patients were examined;
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and finally the remaining half of the healthy patients were vis-
ited. Suppose in visiting the diseased patients we contaminated
our hands. If, without having washed in chlorine, we had then
taken the pulses of healthy patients, if we had felt their abdo-
mens externally, in a word, if we had made all the necessary
medical examinations with the exception of internal obstetrical
examinations, we would not have propagated childbed fever.
Childbed fever cannot be induced through external unwounded
surfaces of the body. Therefore, it is not spread as is smallpox
when the outer surface of a healthy individual comes within
breathing distance of a diseased person. Of course, if the exhal-
ations of a diseased individual enter the uterus, then the disease
1s certainly spread.

patient is harmlessﬂbu‘t superﬂuous C s Ca
fever only when its exhalations enter the uf us'w1th the air, and
clothing is not easily contaminated to this degree. Clothmg could
also cause childbed fever if, for example, the cuff of one’s jacket
is contamninated with decaying matter and contacts the genitals
during the birth. This, however, is not a common happening.
In this sense clothing certainly can be harmful, but not in the
way the English believe. They hold that puerperal contagium,
like smallpox contagium, can be conveyed on clothing to a healthy
patient and that it is then absorbed through the outer surfaces of
the body, thereby causing childbed fever. . . . [199] . . . I have
clearly indicated how my opinion concerning the nature and spread
of childbed fever differs from the opinion of English physi-
cians. . . .

It was once a mystery how an epidemic disease could also be
brought about through trauma. Knowing now that puerperal
fever comes about through resorption of decaymg matter, this is
no longer a mystery. After a difficult operation with forceps
n parts of the genitals may be crushed and become ne-
crotic. If these necrotic parts are resorbed, childbed fever is caused
by self-infection.

The geographical distribution of childbed fever proves that it
is not caused by atmospheric influences but rather by contact
with external decaying matter. {Conrad Theodor Carl] Litz-
mann writes,
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[200] Most epidemics known to us are limited to central Europe.
Notes about epidemics outside Europe are incomplete; they in-
clude observations on childbed fever from [Hugh Lennox] Hodge
in Philadelphia and from Scholz in Jerusalem. Generally cold and
moist lands appear especially afflicted; for example, England is
more seriously afflicted than France. The same holds for cities on
the banks of large rivers, for example, Vienna. On the other hand,
according to Brydone’s report, women in Sicily seldom become
ill after delivery. Savary reports in his letters from Egypt that
nursing diseases are entirely unknown there, and Dr. Salles re-
ports that during his three-year visit to South America he saw no
cases of childbed fever. Nevertheless, these reports are too in-
complete to warrant conclusions. Probably childbed fever is spread
over the entire world, and its frequency depends less on climate
than on the presence or absence of large cities, in particular of
large maternity institutions.®

Being convinced that childbed fever originates by the resorp-
tion of decaying matter, I interpret Litzmann’s remarks as fol-
lows. Certainly in isolated cases of self-infection, childbed fever
occurs throughout the world. Also, throughout the world there
are discased persons whose diseases generate decaying matter and
who are treated by the same medical personnel who assist deliv-
eries. Consequently, childbed fever occurs occasionally through-
out the world because of infection. [201] Certainly childbed fe-
ver would be more frequent if individuals were more frequently
infected with decaying organic matter. However, this happens
only in central Europe where there is occasion for handling de-
caying matter and where there is opportunity for many persons
in maternity hospitals to be infected. Childbed fever is particu-
larly associated with large cities because large maternity hospi-
tals are found there. The cities do not cause childbed fever, since
childbed fever can be suppressed by closing the hospitals and by
allowing women to be delivered in the cities themselves.

The puerperal epidemic in Vienna was not caused by Vienna’s
location on the banks of a large river, since for twenty-five years
less than 1 percent of Viennese patients died of the disease.
Moreover, the use of chlorine washings did not make the Dan-

23. C. T. Carl Litzmann, Das Kindbettficber in nosologischer, geschichlicher und
therapeutischer Beziehung (Halle: [Eduard Anton], 1844), p. 129 [author’s note].
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ube dry, but the epidemic ceased. If the Danube had caused the
epidemic in Vienna, why would the epidemic appear in Vienna
but not in all the other places along its banks? If childbed fever
does not occur in Sicily, Egypt, and South America, it is cer-
tainly not because they lack water. Rather it is because in these
areas pathological anatomy, the pride of the Viennese school and
the scourge of the Viennese maternity hospital, is not yet dom-
inant.

[202] Published reports of the English maternity hospitals in-
dicate an average mortality of 1 percent; the French lose 4 per-
cent. Thus Litzmann is simply wrong in claiming that England
is more subject to childbed fever than France.

The history of childbed fever proves that it is not caused by
atmospheric influences but rather by the spread of decaying mat-
ter. In his history of childbed fever, in which all the epidemics
before 1841 are reported, Litzmann writes:

Insofar as existing historical documents permit one to judge,
childbed fever is a modern disease. The cases reported by Hip-
pocrates that are generally identified as such do not belong to this
classification. There are only examples of bilious fever, then
common, which among maternity patients was no different from
its appearance among non-maternity patients or men; Hippoc-
rates himself never identified it as a separate and distinguishable
disease. Pain in the right hypochondrium, bilious diarrhea and
vomiting, headache with delirium or fainting, fever with more
or less frequent irregular chilling constitute the symptoms com-
mon to all these cases. It is not noted, as a basis for differentia-
tion, that among maternity patients there is a disruption in puer-~
peral secretions. In only three cases do we find a suppression of
lochia, and in two of these, pain in the area of the uterus is men-
tioned. In recent times [Theodor] Helm has shown that recurring
chilling, from which several of the ill suffered, in connection with
the disease in question, indicates metrophlebitis [inflammation of
the veins of the uterus].

[203] . . . We encounter the first, as yet unclear indication of
childbed fever in the second half of the seventeenth century at the
Hétel-Dieu in Paris. [Phillipe] Peu relates that mortality among
the newly delivered was very great and greater in certain seasons
than others. The year 1664 was particularly devastating. This
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striking mortality was attributed to the fact that the maternity
rooms were directly over the hall where the wounded were situ~
ated. The mortality of the maternity patients was in direct pro-
portion to the number of wounded. In humid weather, warm or
cold, the rate was higher; in dry weather it was variable. By
changing the location of the maternity patients to thc lower ﬂ‘oor
the disease was eliminated. The description is highly deficient
and tells only that the patients were subject to hemorrhages and
that their corpses were full of abscesses.*

Osiander gives us more precise disclosures regarding the Hotel-
Dieu and the prevalence of childbed fever there.

In the noteworthy report of the hospitals of Paris which [Jacobus-
Rene] Tenon prepared for the government in 1788, we read that
the lower abdominal infection, la fidvre puerpérale, had raged every
winter since 1774 among the maternity patients of the Hotel-Dieu,
and that often as many as 7 of every 12 patients suffered from it.
[204] This is less surprising if one knows the deficient conditions
then endured by patients in the Hétel-Dieu. They were enclosed
in the upper story in low-ceilinged, small halls overcrowded with
beds. Three patients would often lie next to one another in a bed
four feet wide. In 1786, 175 pregnant and newly delivered women
and 16 attendants slept in sixty-seven beds of ordinary width.
Moreover, the hall for maternity patients was directly over other
sick rooms. Thus while the wounded were not, as formerly, di-
rectly under the maternity patients, one can certainly assume that
the proximity of large halls for the diseased contributed to the
corruption of the air and to the creation of a dangerous miasma
in the halls for maternity patients.”

Thus, the first recognized epidemic of childbed fever was not
caused by atmospheric influences but rather in the way that I
have taught. Perhaps no historians can be found to reveal the
mystery of the countless remaining puerperal epidemics. In any
case, historians do record autopsy results from each respective
epidemic; this reveals the source from which the epidemic drew
its existence. [205] I have described how epidemics began at the

24. Thid., pp. 130f.
25. Osiander, [op. cit., note 4 above,] p. 243 [author’s note].




154 Childbed Fever

Viennese maternity hospital, at the matermty ward at St. Ro-
chus, and at the obstetrical clinic at Pest. By using these descrip-
tions as a guide, perhaps one can dispel the mystery surrounding
other epidemics in maternity hospitals

proves than the frequency and v1rulence of cpldcrmcs are directly
related to the development of the tomlcal orientation in med-
_icine. In 1789 Boér entered his teaching post and, in 1822, was
succeeded by Professor Klein. Boér, the reformer of obstetrics,
the author of [a textbook on] natural obstetrics, was discouraged
because of what was then regarded as an enormous mortality
rate, and he retired prematurely from his post. Yet in twenty-
one years Boér lost less than 1 percent of his patients, in six years
he lost 1 percent, in four years 2 percent, in one year 3 percent,
and in one vear 4 percent. How horribly has the anatomical ori-
entation increased the mortality rate! Between 1822 and 1858,
even including the years when chlorine washing was employed,
the mortality rate was the following: one year 0 percent, three
years 1 percent, six years 2 percent, four years 3 percent, six
years 4 percent, four years 5 percent, three years 6 percent, four
years 7 percent, five years 8 percent, and one year 12 per-
cent. . . .

[206]. . .1t is unimportant whether the cases cited by Hippoc-
rates were childbed fever. Only a few cases were involved, and
these could have occurred by self-infection. Alternatively, they
may have been cases of infection from external sources; certainly
even in Hippocrates’ time there were sick people whose diseases
generated decaying matter, and there were also male and female
medical personnel who treated these diseased persons along with
women who were pregnant and in labor. In this way external
infection was possible. Boér says this of Hippocrates:

One is filled with reverence and astonishment, when treating
puerperal fever and opening corpses of those who died from it,
when contemplating the course and consequences of the disease,
which Hippocrates reported so truly and appropriately more than
2,000 years ago. If every century could produce one physician so
observant, rather than so many who are educated in theoretical
systems, how much more would have been achieved for human-
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ity and for animal life generally. [207] The Book of Women’s Dis-
eases contains from paragraph sixty nearly to paragraph ninety an
historical description of all those forms under which puerperal
fever sporadically manifests itself. The Book of Epidemics contains
observations regarding its epidemic manifestations that are so ac~
curately and masterfully depicted that it could not have been done
more correctly had it been recorded yesterday at bedside or in the
dissection room.*

From the success of the chlorine washings [ am convinced that
atmospheric influences have not brought about the endless series
of puerperal epidemics. The cases reported in the medical liter-
ature are all avoidable cases of infection from without. Readings
in.the history of childbed fever confirm this perfectly.

I will now recapitulate the facts that have convinced me that

Davelo
there are no atmos_phcrlc-cosmlc—terrestrlal influences ; capable of

causg&g@ldbe@ fever, and that there never have been such in-

fluences. . . . The most important reason is ‘that in three differ-
ent institutions [ greatly reduced mortality by destroying decay-

1ng matter. This_could not have been done if atmospheric

ildbed. fever. |2 [208] The disease appears in
] .every season; this is not compatible with the
atmospheric concept of childbed fever, but the reason is clear as
soon as one knows that childbed fever arises from external in-
fection. . . . Atmospheric influences cannot explain why hospi-

tals are §Pared for many years while later, for many more years,

they are afflicted_annually - with so-called epidemics of childbed
fever. . . . [209] Atmospheric influences cannot explain why
dlﬁerent d1v1510ns in one and the same institution have different .
conditions.af health,-or how it happens that maternity patients
in the city.at large are healthy while patients in hospitals suffer
from epidemic childbed fever, or why to save these patients it is:
necessary to close the maternity hospitals and to force these!
women to be delivered in the city. Atmospheric influences can-|
not explain why, at a given time, different maternity hospitals in\%t

the same city have different conditions of health. But all this is/

26. [Rogers] Lucas Johann Boér, Abhandlungen und Versuche zur Begrundung
einer neuen, einfachen und naturgemdssen Geburtshiilfe (Vienna: [von Mosk], 1810),
[vol. 2, pp. 3f.; author’s note}.
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clear once we know that childbed fever originates by the spread
of decaying matter. . . .

At the first clinic during a six-year period the mortality rate
was three times as great as in the second clinic, although the
clinics were separated only by a common anteroom. In Stras-
bourg two wards were separated only by a room containing the
beds of student midwives, but the wards had significantly dif-
ferent mortality rates. [210] In the Maternité childbed fever raged
as early as the end of the eighteenth century; in Vienna it began
in 1823. In Dublin during ninety-eight years mortality reached
3 percent in only two years. In seven maternity hospitals in En-
gland, Ireland, and Scotland the mortality rate averaged only 1
percent. According to the epidemic theory of childbed fever, at-
mospheric influences which cause the disease are spread over
whole continents. . . . How can such a theory be brought into
harmony with the observed distribution of the disease? Why were
atmospheric influences that already afflicted the Maternité at the
end of the eighteenth century so slow in being extended to Vi-
enna? How did these influences finally come to operate more
furiously in Vienna than in Paris? How is it that these influences
were so weakened in England, Scotland, and Ireland? Given that
the Viennese clinics shared a common anteroom, what barrier
protected the second clinic so successfully from influences that
were otherwise spread over the whole continent? . . . [211] . . .
As soon as one knows that childbed fever arises from decaying
matter which is conveyed from external sources, explanations
are easy. . . .

Out of respect for obstetricians I prefer to believe that until
now no one has attempted to reconcile the epidemic theory with
these universally known facts. I cannot believe that anyone se-
riously interested in the truth can continue to believe in the epi-
demic theory after its disharmony with these facts becomes ap-
parent. [212] Anyone who has been confronted by these facts
and who, nevertheless, continues to believe in epidemic childbed
fever does not have the courage to acknowledge the truth. Per-
haps such persons fear that upon recognizing the truth a great
guilt is imputed. However, the facts cannot be changed, and de-
nying the truth only increases guilt. Those who continue to be-
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licve in epidemic childbed fever can have no conviction or com-
prehension, they carry in their minds only memorized words.

The doctrine of epidemic childbed fever explains the un-
known with the unknown. There are many deaths; we know
not why. One seeks to explain these by unknown atmospheric
influences, but one cannot specify any particular influences, since
childbed fever occurs in every season and in every climate.

These are the reasons for my conviction. For the sake of hu-
manity, I wish that everyone who reads this may derive the same
conviction. To spare further review, those considerations that
are advanced in support of atmospheric influences and that have
not yet been refuted will be examined in the course of criticizing
my opponents.



CHAPTER 4

Endemic Causes of Childbed Fever

[{213] Overcrowding in maternity hospitals is an endemic cause
of childbed fever only because in a crowded hospital it is more
difficult to maintain the necessary degree of cleanliness and to
isolate dangerous individuals. Overcrowding can foster the cre-
ation and spread of decaying matter in these ways. However,
when the necessary degree of cleanliness is observed, so that no
decaying matter is created, or when dangerous individuals can
be isolated, or when no dangerous persons happen to be present,
it does not matter whether a maternity hospital is crowded.
[Semmelweis provides forty-four pages of tables to prove that
the mortality rate in the Viennese hospital was not related to the
degree of overcrowding. This largely repeats Table 3 above. |
[214-58] We have not yet considered puerperal miasma, be-
cause in the first clinic this was never used to explain the mor-
tality rate. |For the sake of completeness] we will now do so. If
several healthy patients and their infants are in one room, the air

becomes saturated with skin odors, milk secretion, lochial dis-

charge, etc. If these exhalations are not promptly removed through
ventilation, they begin to decompose. It the decomposed exhal-
ations penetrate the genitals of the patients, childbed fever can
result. If diseased patients are in a room and if decaying matter
is exuded by them, it can become mixed with the air in the room
and penetrate the genitals of the patients and can cause childbed
fever. [259] If this is what one understands by puerperal miasma,
then I do not object; anything else that may be understood by
puerperal miasma is non-existent. To protect against the decom-
position of physiological exhalations it is sufficient to ventilate
by opening windows. To protect healthy patients from the ex-
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halations of decaying matter from diseased patients, the diseased
patients must be 1solated.

Since the creation of puerperal miasma supposedly depends on
the number of patients present, the preceding tables showing
that mortality is not dependent on overcrowding also prove there
1s no creation of puerperal miasma. This also follows from the
fact that I significantly reduced mortality in the first clinic with-
out taking any precautions to destroy puerperal miasma. The
only prophylaxis for childbed fever was washing the hands with
chlorine.

Puerperal fever does not generate a contagium, it produces a
miasma only in the sense previously mentioned, and it cannot
be contracted through uninjured outer body surfaces. It follows
that puerperal fever does not infect a hospital so that healthy
patients become infected merely by being there. [260] There can
be few places where more maternity patients have died than in
the sick room of the first clinic. After I initiated chlorine wash-
ings, the sick room was only occasionally required, so it was
used as a maternity room. But without tearing out the floor or
scraping down the walls, and after only changing the beds, the
patients cared for in this room remained healthy. A location can,
bring forth childbed fever only if it becomes so polluted with;

decaying matter that the exhalations of the decaying matter sat-/
urate the air and penetrate the genitals of the individuals therein.
A dissection room could become contaminated to this degree,)
but rooms in a maternity hospital could not.

Fear is not a causal factor in childbed fever; fear can neither
transmit decaying matter to an individual nor cause it to be gen-
erated internally. As I mentioned, fear cannot explain the origin
of the high mortality rate in the first clinic, because fear comes
only a5 a.consequence of such a mortality rate. Similarly, T was
totally unable to prevent patients from being afraid, but never-
theless they became healthier. They were admitted with the same
tear but childbed fever declined. If fear were an etiological factor
in childbed fever, childbed fever would appear outside the hos-
pitals as frequently as inside; fear is not limited to those who
deliver inside the hospital. As every active obstetrician knows,
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women fear throughout pregnancy that they will not survive
delivery; even after many pregnancies they fear that this time
they will pay for delivery with their lives. [261] In nearly all
texts on obstetrics, one reads that particularly toward the end of
pregnancy the fear of death embitters the lives of pregnant women.
Many fear death ten or twelve times in this way without con-
tracting puerperal fever.

Most of those who deliver in maternity hospitals are single
women from the comfortless classes. Throughout pregnancy they
have earned their bread by hard work, they have experienced
need and suffering, they have been deprived of emotional sup-
port, and they have led generally unhappy and dissolute lives.!
But these circumstances do not infect them with decaying mat-
ter, nor do they foster the internal generation of decaying matter.
Therefore these factors do not cause childbed fever. Certainly
not everyone who delivers in a maternity hospital lives in this
way. [Moreover,] if these factors caused the disease, the mortal-
ity rate outside the hospital would be larger—not all those who
deliver outside the hospitals are happy, virtuous women who
spend their days in pleasant living.

It has been proposed that women are embarrassed to deliver
in the presence of men and that offended modesty is a causal
factor in childbed fever. But offended modesty does not convey
decaying matter from without and it does not create it internally.
The thoughtlessness of discussions of the etiology of childbed
fever is cvident here: victims are depicted as dissipated and yet
assumed to possess such tender modesty as never appears in the
higher classes. [262] Women in the highest circles also give birth
in the presence of physicians; their offended modesty does not

1. Most of those who delivered in maternity hospitals were unmarried. Phy-
sicians often regarded this as of etiological significance. One British physician
noted, “In hospitals seduced wonten are always an easy sacrifice; but, even among
the affluent, powerful secret causes of mental depression may act with as much
force, and expose them to its influence. Such causes are generally unknown to
the physician.” Edward William Murphy, “On Puerperal Fever,” Dublin Quar-
terly Journal of Medical Science 24(1857), 1-30: 19. These views certainly were
related to the idea that puerperal fever was sometimes due to providence. Oliver
Wendell Holmes, “The Contagiousness of Puerperal Fever,” in Medical Essays
{New York: Houghton, Mifflin, and Co., 1883), pp. 103, 125.
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cause them to die of childbed fever. Because of our system for
educating midwives, they are sufficiently trained to assist with
most births. Fortunately for both mother and child, only rare
cases require the help of an obstetrician. In many lands obstetri-
cians are called only in these rare cases. However, the help that
only the obstetrician can provide must often be provided quickly
if it is to be of any use. If the obstetrician is not called until
danger arises, he often arrives too late to help. Because of such
experiences, an obstetrician should attend every birth. If of-
fended modesty were a causal factor in childbed fever, in order
to protect a few persons from this sort of danger, every patient
would need to be exposed to the threat of childbed fever. If of-
fended modesty were the etiological factor in childbed fever, male
obstetricians would have to be forbidden.

Conception, pregnancy, hyperinosis, hydremia, plethora, in-
dividuality, dietary mistakes, and chilling are not etiological fac-
tors in childbed fever because these factors neither convey de-
caying matter from without nor foster its generation internally.
[263] If these were etiological factors, childbed fever would not
be limited to central Europe or to modern times.

Conveyers of decaying matter include chief physicians and as-
sistants who, either for their own instruction or in teaching their
students, contaminate their hands; the head of a surgical ward
who simultaneously directs an obstetrical ward; directors of united
gynecological and obstetrical wards; students of practical obstet-
rics who attend pathological or forensic autopsies or autopsies
of persons who die in maternity wards, or who visit surgical
wards; students of obstetrics who enroll in courses involving
operations on corpses, or who attend courses in the microscopic
study of organic tissues; functioning assistants who assign stu-
dents to perform obstetrical operations on cadavers; assistants
and students who perform autopsies; directors of maternity clin-
ics and their assistants who treat diseases in which decaying mat-
ter is generated; sick patients who are delivered or treated in
rooms in which healthy patients are also delivered or treated;
hospital personnel who administer douches to the ill and then
examine large numbers of healthy people; the many items, for
example sponges, instruments, washing bowls, etc., that are used
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both for the ill and for the healthy; linen and bed equipment that
is not always kept sufficiently clean; air in maternity hospitals
that is saturated with decaying matter, either because the exhal-
ations of the patients are not removed by ventilation, or because
decaying matter is conveyed to the hospital as, for example, from.
a nearby morgue or from an open sewage canal. Outside the
hospital, the same etiological factors induce childbed fever; for
example, medical personnel, male or female, who examine with
contaminated hands, or who use contaminated equipment. [264]
All these are causal factors; many more could be added if it were
not superfluous to do so. Everything that brings decaying mat-
ter to the individual from external sources belongs in this cate-
gory. These are the etiological factors that devastate maternity
patients—devastations falsely attributed to atmospheric influ-
ences.

Etiological factors that can cause an individual to generate de-
caying matter internally include retention and decomposition of
normal lochial discharge; retention of the placenta, or of the
remnants of the placenta or its membrane; retention of blood
clots in the uterus; and crushing of the genitals during prolonged
labor, or in consequence of operations that produce necrosing
lacerations in the pelvic tissues. [265] Only extended observa-
tion can reveal whether there are additional causes of self-infection.
Until now my observations have been made in institutions where
it was not possible to prevent all infection from without. How-
ever, cases of self-infection may be few, since in Vienna of 2,012
patients in 1797 and 2,046 patients in 1798 only 5 patients died
cach year; 1 in 400.
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92, 105, 130, 232; quoted and dis-
cussed, 34, 34n, 169-70, 187, 236—
49

253
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Braun, Gustav, mentioned, 131, 242

Breisky, August, reviews Semmel-
welis’s Actiologie, 41, 43n

Breit, Franz, mentioned, 61, 87, 105

Brtish: awareness of Semmelweis, 35,
54, 176n; beliefs about childbed fe-
ver, 9-13, 46, 46n, 49; cases of
childbed fever reported i, medical
literature, 144-47; occurrence of
childbed fever in, hospitals, 137-40,
152, 156; relation between, and
Semmelweis regarding childbed fe-
ver, 30, 31, 36-37, 42, 46, 461, 147~
50, 174; usc of chlorine washings, 53,
139, 212

Briicke, Ernst Wilhelm Ritter von,
mentioned, 190, 226

Brydon, a physician reporting on
childbed fever in Sicily, 151

Budapest: mentioned, 16, 23, 24, 56,
58, 106; Semmelweis’s lectures in,
36n, 112n. See also Pest, maternity
clinic; St. Rochus hospital

Bugbears for science, Virchow’s com-~
ments about, 228--29

Busch, Dietrich Wilhelm Heinrich,
mentioned, 226

Cadaverous poison: as a cause of
childbed fever, 28--29, 30, 34, 42, 43,
44,51, 88, 89. 92, 93 98 100, 171,
178, 181, 182, 189, 190, 212, 217,
219, 234-35, 237, 239, 244, 245, 247;
as the only cause of childbed fever,
20, 20n

Caesarean section, childbed fever vic-
tim delivered by, 116, 204

Cancer of the uterus, compared with
childbed fever, 147. See also Carci-
noma; Medullary Cancer

Carcinoma: a source of decaying or-
ganic matter, 202; in women not
publicly disclosed, 242

Carious knee, patient with, a source of

decaying organic mateer: discussed,
43-44, 93; mentioned, 106, 114, 116,
117, 119, 171, 185, 193, 194

Causes of discase, general discussions
of, 26-28, 37-38, 55, 216. See also
Childbed fever, cause of

Chance deaths, from childbed fever in
Scanzoni’s account, 192, 195, 196,
201, 211, 239

Characterizing diseases. methods of,
25-28 passim, 46-48. See also
Childbed fever, characterizations of

Charité in Berlin, 227-228

Chiari, Johann Baptist: biographical
note, 123n; discussed, 218-19; men-
tioned, 49, 123, 124, 139, 210, 213,
240, 242; reports of cases of childbed
fever in Prague quoted, 134-36

Childbed fever: during pregnancy, 16,
18, 83, 115-16, 117, 204; French be-
liefs about, 46n, 49, 77n, 133; geo-
graphical distribution of, 133, 139,
150-52, 241-42; history of, 8, 152~
55, 241; in relation to premature de-
liveries, 40, 82-83, 86, 100101, 206;
in relation to street births, 40, 80—
82, 86, 100-101, 196, 206, 242--43;
modern name of, 8; seasonal occur-
rence of, 15, 40; sequential cases of|
83, 86, 93, 101; similar disease among
males, 46n, 49, 145; spontaneous
cases of, 13, 241; sporadic cases of,
12, 29, 83, 236, symptoms of, 8, 71

——among surgeons and anatomists, 191,
47, 117, 148, 204, 229. See also Py~
emia, among surgeons and anato-
mists

~—among the newborn, 18, 38, 40, 45-
47, 49, 77-79, 80, 86, 99-100, 117,
229

—atmospheric factors as causes of. See
Atmospheric influences

—British beliefs about. See British,
beliefs about childbed fever
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—-cause of: 9-14, 18, 24n, 32-38, 41,
48~51, 65-113 passim, 114, 201-2,
224, 229, 237, 239, 240, 246-49;
contagions as, 9-14, 83, 117-18, 133,
139, 181, 182, 200, 209, 246, 249;
decaying animal-organic matter as,
20, 93~126 passim, 141, 147-54, 161~
62, 163; emotional factors as, 12, 14,
31n, 33, 120, 207-8, 211, 246, 249,
endemic, 12, 13, 17-18, 29, 30, 37,
45, 69-75, 81, 84-86, 120, 158-62,
208; not demonstrable, 195, 196, 201,
211; not ascertainable, 237, 239

—characterizations of: anatomical, 221,
249; difficult to provide, 9, 9u, 13;
Semmelweis’s, 20, 38-39, 51, 99,
114, 204; symptomatic, 8, 46-47,
221, 249

——epidemic. See Atmospheric-Cosmic-
Terrestrial influences; Atmospheric
influences; Epidemic influences

—epidemics of, 70, 127, 133, 134, 153—
57,177, 179, 186, 189, 192, 205, 210,
236, 237-39, 241-42

~—prophylaxis and therapy of: 178-79,
212; antiphlogistic, 14-15, 15n, 134,
189; not effective, 136, 234; purges
as, 129; Semmelweis’s, 39, 41u, 57,
163-67, 223. See also Chlorine
washings; Prophylaxis of disease

~—through self-infection. See Self-
infection

Chilling, as a cause of childbed fever,
83, 161, 246. Sce also Colds, as causes
of childbed fever

Chlorina liquida, 89. See also Chlorine
washings

Chlorine washings: British use of, 53,
139, 212; critics’ comments about,
24n, 32-33, 44, 223, 225, 227, 237-
38; others’ use of, 127, 128, 128y,
135, 176-77, 180, 189, 192-96 pas-
sim, 234, 235, 236, 23741 passim;
Semmelweis's use of, 20, 29, 51, 51x,

89, 92-93, 99-101, 103, 107, 116,
119, 123, 130, 137, 154, 155, 165,
173, 179, 203, 218; use of, in sur-
gery, 173, 219

Cholera, compared to childbed fever,
66-67, 8486

Churchill, Fleetwood, quoted, 146

Climate, childbed fever appears in
every, 123, 157. See also Seasons;
Weather

Clinics, maternity. See Maternity clin-
ics

Clothing, contaminated, as a cause of
childbed fever, 14550 passim

Colds, as causes of childbed fever, 75,
83, 120. See also Chilling Commis-
sions investigating childbed fever, 17,
22, 82, 83-84, 86, 92, 95-98, 101,
104, 197, 199, 215-16

Conception, as a cause of childbed fe-
ver, 76, 161, 229

Confinement births, 123

Copeland, George A., mentioned, 175

Copenhagen: maternity hospital, 180-
88; mentioned, 136, 177, 179

Corpses, poison from. See Cadaver-
ous poison

Cowpox inoculations, chlorine wash-
ings of comparable value, 21, 112,
172, 213

Crede, Carl S. F, reviews Semmel-
weis’s Aetiologie, 41

Croup, in relation to childbed fever,
230, 232

Danube river, in relation to incidence
of childbed fever, 151~52

Deathtraps, maternity hospitals called,
110, 200, 209, 215

Decaying animal-organic matter, three
sources of, 114-15, 136, 185, 194—
96, 212-13, 218. See also Childbed
fever, cause of, decaying animal-
organic matter as; Self-infection
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Delivery position, as a cause of childbed
fever, 18, 87

Diet: as a cause of childbed fever, 14,
17, 33, 75, 120, 161, 211, 246; as a
cause of disease generally, 27x

Dietl, Jézsef: biographical note, 186n;
mentioned, 187, 188; quoted, 186

Dilation, period of, in relation to onset
of childbed fever, 76-77, 86, 98-99,
116, 196, 207

Disease: causes of 26-27, 37-38, 79,
216, 224; characterizations of, 25, 26—
28, 38; prophylaxis and therapy of,
27, 28, 186n. See also under specific
diseases in question

Disintegration of the blood, in childbed
fever, 99, 114, 116, 120, 176, 191~
92, 197, 2034, 208, 213

Docent, Semmelweis’s petition to be
made a, 105~6

Dropsy, reduces incidence of childbed
fever, 206

Dublin: maternity hospital, 87, 137,
140, 142-43; mentioned, 156, 175

Dubois, Paul-Antoine: Parisian mater-
nity clinic of, 125; mentioned, 33

Duka, Theodor, 54

Duties of assistants in Viennese first
clinic, 98-99, 102, 103

Duncan, M. J., 54

Eclampsia, conducive to childbed fe-
ver, 2067

Effluvia, as a cause of childbed fever,
11, 189, 212, 248. See also Mias-
mata; Nosocomial atmosphere

Egg of Columbus, Semmelweis’s
theory called an, 32, 45, 223, 2234

Ehrmann, Charles Henri, 126, 127

Emotions, as causes of childbed fever,
12, 14, 31n, 33, 120, 207-8, 211, 246,
249

Endometritis, in relation to childbed
fever, 117, 134-35, 147, 165, 191,
202, 203, 213, 230

England and English. See British

Enlightenment, influence of, on the rise
of hospitals, 3

Epidemic disease, nature of, 12, 12x,
65, 84~86, 121-22, 126

Epidemic influences: 12, 12a, 44, 50,
6569, 120-23; as causes of childbed
fever, 13, 29, 30, 37, 192, 200, 233,
234, 246; irrelevant to childbed fe-
ver, 38, 45, 50, 65-69, 81, B4-86,
120-23, 126, 133, 134, 15357, 202,
204, 211, 239. See also Atmospheric-
cosmic-terrestrial influences; At~
mospheric influences; Childbed fe-
ver, epidemics of

Epithelium, protects against decaying
organic matter, 115

Erysipelas, in relation to childbed fe-
ver, 11, 46n, 145, 145n, 147, 148, 220,
230, 232

Etiological characterizations of dis-
ease, 28, 38, 39, 47-48, 55

Etiology of childbed fever. See
Childbed fever, cause of

Everkin, D., quoted, 34, 228

Exanthemata, in relation to childbed
fever, 206, 229, 230

Exciting causes, 794, 88

Explanatory force, of Semmelweis’s
theory, 39-40

Fear, as a cause: of childbed fever, 14,
16, 39, 70-71, 79, 159-60, 207; of
hydrophobia, 28

Fleischer, Jozsef, 24n, 57

Forceps, use of in delivery, 67, 70n, 74n,
116, 150, 166

Foreign students, as responsible for
childbed fever, 84, 101--5 passim

Foundling home, Viennese. See Vien-
nese, foundling home

French: beliefs about childbed fever,
46, 49, 77n; interest in pathological
anatomy, 26; obstetricians, 74n; oc-
currence of childbed fever in, hos-
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pitals, 133, 139, 152. See also under
names of specific individuals and hospi-
tals

Freud, Sigmund, 6

Fumigation, as prophylaxis for childbed
fever, 212

Gangrenous genitals, patients with,
113, 113#, 148-49

Gastric fever, 80

Genius epidemicus, 192, 192n1, 195,

Germ: of childbed fever, 101; theory
of disease, 5, 236n. See also Bacteri~
ology; Koch, Robert

German: 243; obstetricians, 74n, 174;
occurrence of childbed fever in,
hospitals, 133, 139, 243. See also un-
der names of specific individuals and
hospitals

Glacis of Vienna, 80, 80n

Graz maternity hospital, 214-15

Haller, Carl: mentioned, 22, 22n, 36#;
quoted, 172-73

Hamernik, Joseph, quoted and dis-
cussed, 37-38, 215-17

Hayne, Anton, 33, 42, 210, 241

Hebra, Ferdinand Ritter von: bio-
graphical note, 170n; mentioned, 191,
21, 30, 34, 36n, 42, 57; quoted, 170~
72

Helm, Theodor, mentioned, 31#n, 50,
152, 210

Henle, Jakob, mentioned, 236n

Herzfelder, Heinrich, mentioned, 32,
210

Hippocrates: describes childbed fever,
152, 154-55, 228; mentioned, 112

Hirsch, August, as sympathetic to
Semmelweis, 41n

Hodge, Hugh Lennox, cited, 151

Holmes, Oliver Wendell: beliefs about
childbed fever, 10-13; mentioned, 3,
7, 40, 43n

Hospital Beaujou, 243

Hospital infection, 239

Hétel-Dieu in Paris, 152-53

Hulme, occurrence of childbed fever
in, 144

Hydremia, as a cause of childbed fe-
ver, 76, 161, 246

Hydrophobia, 25-28 passim

Hyperinosis, as a cause of childbed fe-
ver, 76, 161, 191, 204, 213, 246

Hysteria, as a women’s disease, 5-6

Immorality, as a cause of childbed fe-
ver, 13, 73, 160, 160n

Individuality of patient, as a cause of
childbed fever, 76, 161, 205, 211, 246

Infancy, childbed fever in. See New-
born, childbed fever among the

Infanticide, 110

Infected wound diseases, 551, 561

Inopexia, as a cause of childbed fever,
76, 246

Internal generation, of decaying ani-
mal-organic matter. See Self-infection

Ireland, occurrence of childbed fever
in, 133, 139, 156. See also Dublin

Jenner, Edward, his contribution
compared with that of Semmelweis,
21,112,172, 213

Joseph Academy in Vienna, 240

Kehrer, Ferdinand Adolph, 35-36

Kiel: maternity hospital, 129, 177-179;
mentioned, 137, 172

Kiwisch, Franz, von Rotterau: bio-
graphical note, 1651; mentioned, 31,
165, 179, 203, 209; quoted and dis-
cussed, 9n, 211-12, 219--21, 232

Klein, Johann: biographical note, 61#;
mentioned, 22, 24n, 42, 50, 501, 54,
61, 82, 82n, 92n, 124, 154, 173, 184,
197, 237

Koch, Robert, 55, 55#, 561, 183n

Kolletschka, Jakob: case of, re-
counted, 18-19, 87-88; mentioned,
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Kolletschka, Jakob (continued)
20, 38, 45, 89, 117, 148, 149, 217,
pathological remains in, compared

with those in maternity patients, 46,
47, 88, 197-98; quoted, 126n

Labor, protracted, as a cause of childbed
fever, 207, 211, 247

Lateral deliveries, 18, 87

Laundry processes, in relation to
childbed fever, 75, 111-13, 116, 136,
233

Lautner, George Marie, mentioned, 105

Laws: prevent disclosure of women'’s
diseases, 242; to insure cleanliness of
medical personnel, 163-64, 169, 184,
236

Lebert, Hermann, quoted and dis-
cussed, 33, 221

Leeches, use of, in treating childbed
fever, 151

Lesky, Erna, 19n, 22, 48-49, 51-53

Leukorrhea, mentioned, 5

Levy, Karl Edouard Marius: men-
tioned, 30n, 45; quoted and dis~
cussed, 179-88; reports on mater-
nity hospitals in London and Dublin,
136-40

Liebig, Justus, quoted and discussed,
35, 217-18

Light, nature of, 224

Lister, Joseph: Semmelweis’s influence
on, 53-55; mentioned, 3, 7

Litzmann, Conrad Theodor: men-
tioned, 152; quoted 150-51, 178-79

Lochial discharge: 8, 200; irregularities
in, as a cause of childbed fever, 13,
76, 247

Logic, 224, 249

Lumpe, Eduard: mentioned, 9n, 12,
40, 45, 46, 49, 53, 209, 210; quoted
and discussed, 223-25; response to
Semmelweis’s May 15 lecture, 32—
33; views on childbed fever, 13-16

Lymphangitis, 87, 88, 149, 204

Magendie, Frangois, 217

Markusovszky, Lajos, 4n, 23, 36n, 54~
55, 74n

Martin, Anselm, quoted and dis-
cussed, 233-36

Maternité in Paris: described, 125-26;
mentioned, 128, 156, 171

Maternity clinics: conditions in, 4, 69~
70, 74-75, 10613, 127, 152-53, 174,
218, 243n; establishment of, 3;
women’s fear of, 4, 69, 70-71

—First and second, in Vienna: 63-64,
94-95, 128, 149--50, 236, 243; dif-
ferences between, 69-87 passim;
mortality rates in, 16, 17, 20, 28~
29, 40, 50, 51, 64-65, 92, 94-95

—References to specific non-Viennese:
Copenhagen, 180-188; Dublin, 87,
137, 140, 142-43; Dubois’s Paris
Clinic, 125, 243; Graz, 214-15; Hb-
tel-Dieu in Paris, 152-53; Kiel, 129,
177-79; Maternité in Paris, 125-26,
128, 171, 243; Munich, 233-36;
Paderborn, 34, 228; Pest, 62, 106—
13, 115, 116, 129, 130, 148, 154, 195,
213; Prague, 191-214 passim, 232,
240; Strasbourg, 69, 126-29, 156;
Wiirzburg, 165-66

May 15 lecture, by Semmelweis: ac-
count of, 32-35, 210; mentioned,
191, 23, 23n, 31n, 42, 51, 53, 221~
22

Measles, reduces incidence of childbed
fever, 206

Mechanical devices, use of in delivery,
14. See also Forceps

Medical: procedures as causes of
childbed fever, 73-74, 84; studies at
the University of Vienna, 104-5,
122, 163; theory, 26-28, 47-48;
theory and social role of physician,
-

Medullary cancer, patient with, a source
of decaying organic matter: dis-
cussed, 43-44, 93; mentioned, 106,
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114, 117, 119, 124, 171, 185, 193,
194. See also Cancer of the uterus:
Carcinoma

Meningitis, 87, 88

Menstruation, as a cause of childbed
fever, 229

Metritis, 191, 226

Metrophlebitis, 152, 191, 231

Metrorrhagia, as a cause of childbed
fever, 246

Meyrhofer, Karl, 56n

Miasmata, as causes of childbed fever,
12, 14, 16, 33, 158-59, 182, 199, 200,
208-11 passim, 221, 226, 232, 246,
249. See also Effuvia; Nosocomial
atmosphere

Michaelis, Gustav Adolph: men-
tioned, 30n, 51n, 172, 178, 179, 180;
quoted, 129, 137, 176-77

Midwives: Hungarian, more enlight-
ened than Virchow, 232-33; prac-
tices of Viennese, 81, 126n; student,
in Paris, 125

Milk tever, 232

Milk secretion, as a cause of childbed
fever, 246

Modesty, offense to, as a cause of
childbed tever, 73, 79, 80, 160—61

Mikschik, Eduard, 49, 123-24

Miiller, Terézia, 16

Munich: 127; maternity hospital, 232~
36

Murphy, Edward William, 21, 35, 175,
175n

Nail brushes, use of in disinfection, 3,
238, 238n

Natural obstetrics, 154. See also Boér,
Rogers Lucas Johann

Necessary conditions: for childbed fe-
ver, 30, 31, 32, 36, 37, 43, 49-53; in
disease causation, 28, 38

Nervous fever, a euphemism for
women’s diseases, 242

Newborn, childbed fever among the:

discussed, 18-19, 45-47, 7779, 99;
mentioned, 38, 40, 49, 80, 86, 88,
100, 117, 206, 229

Nosocomial atmosphere, as a cause of
childbed fever, 226, 226n, 230. See
also Efuvia; Miasmata

Noxious humors, 12

Nuland, Sherwin B., 51, 52n, 58

Nursing, in relation to childbed fever,

232

Obstetrical clinics. See Maternity clin-
ics

Official  correspondence, Semmel-
weis’s, regarding unsanitary condi-
tions, 110-~13

Operative intervention, as a cause of
childbed fever, 247

Osiander, Johann Friedrich: men-
tioned, 74n, 128; quoted, 125, 153

Overcrowding, as a cause of childbed
fever, 17, 6970, 127, 158, 178-79,
190, 233

Paderborn maternity clinic, 34, 228

Paid maternity ward, in Vienna, 123-
24

Paralysis of the lungs, a euphemism for
women’s diseases, 242

Pasteur, Louis, 55

Pathological anatomy, 26, 29, 11819,
152, 222, 226; general principles of,
8, 18-19, 77, Semmelweis’s argu-
ment as a repudiation of, 25, 4548,
49

Patient with: carious knee, 43—-44, 93,
106, 114, 116, 117, 119, 171, 185,
193, 194; gangrenous genitals, 113,
113n, 148-49; medullary cancer, 43—
44, 93,106, 114, 117, 119, 124, 171,
185, 193, 194

Pericarditis, 87, 88, 206

Perineal lacerations, as a source of de-
caying organic matter, 166

Period of dilation, in relation to onset




260 Index

Period of dilation (continvied)
of childbed fever, 76-77, 86, 98-99,
196, 207

Peritonitis, 87, 88, 226, 230

Pest: maternity clinic, 62, 108-13, 115,
116, 129, 130, 148, 154, 195, 213;
mentioned, 56, 106

Petition: Scanzoni’s, to investigate
childbed fever, 198-200; Semmel-
weis’s, to improve facilities in Pest
clinic, 108-10, 118

Peu, Phillipe, 152-53

Phlebitis, 87, 204

Plethora, 15; as a cause of childbed fe-
ver, 76, 161, 246

Pleurisy, 87, 88, 206

Pneumonia, 11, 206

Polyp of the uterus, 218-19

Postpartum uterine contractions, in
relation to the onset of childbed fe-
ver, 231-32

Prague: cases of childbed fever re-
ported in, 134-36, maternity hospi-
tal 191214 passim, 232, 240; men-~
tioned, 175

Predisposing factors, for childbed fe-
ver, 34, 79-80, 204, 249. See also
Childbed fever, cause of

Pregnancy: as a cause of childbed fe-
ver, 161, 229; blood mixture char-
acteristic of, 204, 206; fever in, as a
cause of childbed fever, 246; occur-
rence of childbed fever during, 16,
18, 83, 115~16, 117, 204

Premature deliveries, in relation to
childbed fever, 40, 82--83, 86, 100~
101, 206

Private physicians, lower incidence of
childbed fever in practice of, 141

Private ward, in Viennese maternity
hospital, 17

Prophylaxis of disease, 27, 28. See also
Childbed fever, prophylaxis and
therapy of; Chlorine washings

Providence, as an explanation for
childbed fever, 13, 13n, 160n

Pychogenic hydrophobia, 27n

Puerperal fever. See Childbed fever

Puerperal processes, 9n

Purgatives, as a treatment for childbed
fever, 14, 129

Putrid fever, as a source of decaying
organic matter, 248

Pyemia: among surgeons and anato-
mists, 19n, 117, 206; in relation to
childbed fever, 41, 49, 51n, 105, 117,
168, 181-82, 229, 241; mentioned,
58, 191, 204, 213, 239; Semmel-
weis’s characterization of, 38, 197-
98, 229

Rabies. See Hydrophobia

Reedal, G., 145

Religious practices, as causes of
childbed fever, 71-73

Repercussion, Skoda pioneered, 82n

Resorption, of decaying animal-organic
matter. See Childbed fever, cause of,
decaying animal-organic matter as

Rheumatic fever, 80

Rheumatism, 206

Rigby, Edward, 138

Roberton, John, 144, 146

Rokitansky, Karl: biographical note,
95#; in relation to Semmelweis, 48—
49, 51-53, 95, 102; mentioned, 18,
22-25 passim, 54, 95, 105, 128, 170n

Rough treatment by physicians, as a
cause of childbed fever, 17, 73, 84,
101, 103

Routh, C. H. G.: mentioned, 21, 32,
34, 35, 42, 1151, 175n; quoted, 30,
174-75

St. Rochus hospital: described, 106-8;
mentioned, 56, 112, 117, 129, 130,
154, 212

Salles, a physician reporting on childbed
fever in South America, 151

Scandinavian hospitals, incidence of
childbed fever in, 243

Scanzoni, Wilhelm Friedrich: men-
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tioned, 31, 53, 232, 239; quoted and
discussed, 33, 191-214

Scarlet fever compared with childbed
fever, 117, 206

Schmidt, Joseph Hermann: men-
tioned, 34, 230; quoted and dis-
cussed, 225-28

Scholz, a physican reporting on
childbed fever in Jerusalem, 151

Schwartz, Heinrich Hermann, men-
tioned, 30, 51n, 137, 179, 180

Scientific theories, nature of, 224

Scotland, occurrence of childbed fever
in, 133, 139, 156

Scurvy, reduces incidence of childbed
fever, 206

Seasons, influences of, on childbed fe-
ver, 15, 40, 67, 122-23, 157, 242. See
also Climate; Weather

Self-infection: as a cause of childbed
fever, 29, 4445, 114, 116, 118, 119;
mentioned, 39, 120, 141, 150, 154,
162, 163, 165, 198, 205, 207, 212,
228, 247, prevention of, 166

Semmelweis, Ignaz: attitude toward
women in medicine, 6, 232-33; bio-
graphical information about, 16, 21—
25, 28-32, 56-58, 61, 63-113 pas-
sim, 168, 218-19, 222; Budapest
lectures, 36n; contribution to medi-
cal theory, 6-8; final illness, 57-58,
170n, 233#n; influence on subsequent
thought, 53-55; May 15 lecture, 191,
23, 23n, 31n, 32-35, 42, 51, 53, 210,
221-22; mentioned by critics and
supporters, 32, 33, 35, 41, 171-72,
173, 177, 180, 182, 183, 184, 185,
196, 209, 210, 212, 217, 219, 221,
223, 224, 226, 237, 238n; opposition
to, 22, 23, 24, 32-36 passim, 41-48,
168-251 passim; open letters, 57;
relative priority of, 3, 7, 42-43, 52;
sources of his views on childbed fe-
ver, 4853

Semmelweis, J6zsef, 16

Sepsis, of the blood, 100

Septic fever, in relation to childbed fe-
ver, 189

Sequential cases, of childbed fever, 83,
86, 93, 101

Sexual norms, 5-6

Seyfert, Bernhard, mentioned, 31,
194n, 209, 210

Shame, as a cause of childbed fever, 14,
16

Silberschmidt, H., quoted and dis-
cussed, 212-13

Simpson, James Young: biographical
note, 174u; his response to Semmel-
weis, 42; mentioned, 30, 207; quoted
and discussed 174~76

Simultaneous illness, as a cause of
childbed fever, 229-30

Skoda, Josef: biographical note, 82n;
lectures on Semmelweis’s discovery,
3031, 190-91, 217, 219; men-
tioned, 36n, 82, 95, 146, 170n, 192,
209, 212, 213, 237, relation to Sem-
melweis 191, 21-24, 30-31, 32, 34,
42, 48-53, 115#, 196-97

Sleight, R. P., 145

Smallpox, compared with childbed fe-
ver, 117, 147, 150, 206

Social role of physician, and medical
theory, 7

Social classes, in relation to incidence
of childbed fever, 144, 24142

Sources of decaying animal-organic
matter, 114-15, 136, 185, 194-96,
212-13, 218

Spith, Joseph: biographical note, 135n;
mentioned, 251, 57n, 135, 240, 242
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156, 1701, 174; University of, 16, 103

Viennese: Academy of Science, 190,
217, 226; practices of, midwives, 81,
126n

—foundling home: admission to, 4, 80—
81; childbed fever at, 100, men-
tioned, 77

—maternity  hospital,  specifically
mentioned, 16, 17, 63, 94, 102, 140,
142-43, 154, 166, 193, 226, 243, 244,
See also Maternity clinics, first and
second, in Vienna

—medical school, 48, 88, 152, 170n.
See also Medical, studies at the Uni-
versity of Vienna

Virchow, Rudolf: mentioned, 6; quoted
and discussed, 228-33, 244

Waldeyer, Wilhelm, mentioned, 56n

Wagensteen, Owen H. and Sarah D.,
cited, 55

Washing, with soap and water insuffi-
cient, 88, 93, 173, 237

Weather, in relation to childbed fever,
188, 189, 208, 229-30 See also Cli-
mate; Seasons

Webster, John, mentioned, 175

Weidenhoffer, Maria, mentioned, 36,
57

Weiger, Friedrich: biographical note,

263 Index

126n; discussed, 29n, 36n; men-
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