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The full title of this booklet is ‘Capillar-Blut undefibrinirtes zur Transfusion: ein neuer apparat
zur transfusion, sowohl zur einfachen, als auch zur depletorischen, i.e. ‘Capillary blood un-
defibrinated for transfusion: a new apparatus for transfusion, both simple and depletory’,
published in 1868 in St Petersburg by Buchandlung A. Mlinx, a copy of which can be read or
downloaded from the following sites:

https://wellcomelibrary.org/item/b21054216#?¢c=0&m=0&s=0&cv=0&z=-1.3677%2C-
0.0951%2C3.7355%2C1.9027

https://books.google.co.uk/books?id=rr1bAAAAcCAAJ&pg=PP1&source=gbs_selected_pages
&cad=1#v=onepage&q&f=false

This 49 page document is identified by its author Franz Gesellius to be a ‘brochure’,
which he states is also included within the box that contains his ‘capillary blood transfuser’
apparatus and associated equipment. This document therefore can be interpreted to be an
‘advertisement’ for his new transfusion device — the first (and subsequently shown to be the
only) apparatus that is designed to use donor capillary blood for transfusion purposes. In
fact Gesellius himself later abandoned this idea and used venous blood collected into the
syringe part of his apparatus, as identified in his book ‘Die Transfusion des Blutes’ published
in 1873 in St Petersburg [by Eduard Hoppe] and Leipzig [by Franz Wagner], which can be
viewed or downloaded at the following sites:

https://wellcomecollection.org/works/c4p6wp9f

https://books.google.co.uk/books/about/Die_Transfusion_des_Blutes.html?id=jp_zqbcnDKE
C&redir_esc=y

https://archive.org/stream/dietransfusionde00gese/dietransfusionde00gese_djvu.txt

This booklet contains four sections — the first being a short introduction. In the second
section Gesellius argues his case for the advantages and use of capillary blood for
transfusion. He bases his arguments on the fact that arterial blood is not practically
available for human blood collection and that venous blood has been shown by others to
contain less oxygen and he therefore believes this to be unsuitable, whereas capillary blood
is more beneficial as it contains more oxygen than venous blood — though he provides no
supporting evidence for this statement. He completely denounces the use of defibrinated
blood in that its use is based on avoiding the blood clotting prior to transfusion and its lost
fibrin material he believes should be a necessary component of transfused blood. He
argues that the publicised successes that have been achieved with defibrinated blood have
been mainly in animal experimental models and not with human patients.

Within the next section Gesellius looks at the indications for transfusion, both ‘nutritional’,
i.e. equivalent to an ordinary blood transfusion to restore lost blood, and ‘depletory’, i.e.
transfusion with simultaneous depletion, designed to replace blood contaminated with for
example carbon monoxide gas, etc. Gesellius relies within this section, as well as the
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previous one, on providing direct quotations of the research work of others, especially
Eulenburg and Landois, as his factual information

The final section describes and illustrates his transfusion apparatus, that is essentially a
‘cupping head’ designed to be applied to the blood donor’s back or thigh, which via a pump
creates a negative pressure that holds the device onto the donor’s skin, which is then
punctured with 19 spring loaded ‘sharp knives’. The cupping device, and the connected
syringe infusion device, are both covered with water jackets designed to keep the capillary
blood warm and therefore according to the author keep it fluid. His description includes a
stylet cannula designed to apparently allow a depletory transfusion to be performed from the
same patient’s vein.

Finally, having given a summary list of the advantages of using his apparatus, the author
states that he has ‘had the apparatus for only a few days’ and that he has only performed
one blood collection, in which he also admits to having had trouble stopping the blood flow
from the 19 wounds in the donor’s back after the cupping head was removed! The collected
blood was subsequently transfused to a dog, which is therefore the only practical information
regarding his apparatus that he is able to provide!

| have produced a translation of this booklet from the original German into English to
enable its content to be appreciated by a wider audience. Whilst | am aware that
instantaneous computer generated translation is available, this process struggles with
accurately reading the original text and interpreting specialist terminology, as well as
producing a ‘colloquial style’ not always representative of the original text. In addition, an
‘automatic translation’ may either purposely or inadvertently alter the wording to ‘make it
read better’ but in doing so there has to be an element of interpretation involving something
on the lines of ‘I believe that this is what the author is actually trying to say’. | want to avoid
that as much as possible and try to present what the author actually wrote and as a result
the reader may find that the English text does not ‘flow’ as well as it could. Although | have
taken great care in accurately identifying the original text and producing a true representative
translation of the author’s original wording | cannot guarantee that this work does not contain
‘translational errors’ and the reader is recommended to check specific details against the
original text.

I have reproduced the original paragraph settings and general layout of each part of this
document as accurately as possible; however, the original text contains print in variable font
sizes and a variety of words / phrases in bold and/or italics — mainly names of people and
publications — but this is used inconsistently throughout the document. As a result, | have
not reproduced this in the translation below, but the author's use of quotation marks has
been included. The spelling of the names of people and places has been reproduced as
originally printed. | have been unable to translate a small number of words — these have
been included within the translation within square brackets

The references and authors comments listed within the original text are identified by
asterisks and placed at the bottom of the relevant pages where they occur. | have
sequentially numbered these and placed them at the end of the translation, reproduced as
originally printed. | have also produced English translations of the reference titles and the
comments and placed these in square brackets after the original German text.

Dr FRANZ GESELLIUS - BIOGRAPHICAL INFORMATION

The son of a Neubrandenburg doctor, Franz Gesellius was born on the 8" September 1840
in Malchin, Germany. After studying medicine in Greifswald, Berlin and Breslau, he joined
the Greifswald Corps in 1861 and the Berlin Corps in 1862. Following his time in the army
he obtained his doctorate in Rostock. Initially living in Helsinki he went to Helsingfors and
eventually settled in St Petersburg. He was instrumental, together with Oscar Hasse, for
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reviving experimentation and research during the 1870’s on the transfusion of animal blood
into humans. However, when he reviewed his own and other animal-to-human transfusions
for which he could find records, this showed that 56 percent of patients died shortly after the
transfusion and that many other patients were not helped by the procedure. He
subsequently founded the St Petersburg Herald in 1875, of which he remained editor-in-chief
until his death from meningitis on the 24™ March 1900 in St Petersburg.
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Title page: ‘Capillar-Blut undefibrinirtes zur Transfusion’ by F. Gesellius (1868)
(Image credit: Wellcome Library)
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PREFACE

After this brochure has already left the press, | see from Hirsch-Virchow's annual report
for 1867 (Volume 1, 2nd section, presentation by Erb), which has just arrived here, that L.
Landois in the Wiener med. Wochenschrift magazine (1867. No. 30 ff.), has published a
lengthy treatise under the title: “The transfusion of blood in its historical development and
current significance,” which, in addition to the exact historical development of transfusion in
the various countries, also contains statistics of 145 cases of transfusions in humans. The
reporter (W. Erb, Heidelberg) cites the following figures from this work: “Of 97 cases of
transfusions in acute anaemia, 63 were favourable, 31 fatal, 3 doubtful. - Among 10 cases
of acute intoxication, 3 favourable, 7 fatal, - (I was only aware of 6 cases). - Among 38
cases of diseases of various kinds, 9 favourable, 20 unfavourable, 8 doubtful (plus 1 in a
healthy person). So out of 145 cases, 76 (52.4%) were favourable, 58 (40.0%) were
unfavourable, 11 (7.6%) doubtful.”

It does not appear from this report that Landois also provided statistics and comparisons
about transfusions with defibrinated and non-defibrinated blood. This would have been
particularly important to me for reasons that are clear from this brochure.

Furthermore, | see from the same report that | have received a parallel in the invention of
a transfusion device. I'll let the paper that tells me about it follow verbatim:

“‘Roussel (1) describes what appears to be a very complicated instrument for direct
transfusion from arm-to-arm. A main advantage of this is that the venesection in question is
carried out under water, and that any penetration of air is thereby made impossible. The
inventor believes that blood can be transfused completely unchanged through his
instrument, which is made of silver, rubber and glass, and he finds a special advantage in
transfusing venous blood because this avoids the danger of arterial blood entering the right
heart. (! Ref) The author is firmly convinced that one will be prompted by his “transfuseur”
to take up the study of transfusion again; he therefore seems to have little knowledge of the
new achievements in this area.

At the end, the author relates an observation about a direct transfusion carried out using
his instrument with the greatest success in a girl who was extremely anaemic as a result of
metrorrhagia after an abortion.”

This fortunate transfusion would be one more witness for the “non-defibrinating!”

In the same report | find another work listed that could possibly be used, namely that of
Frese, (2) who carried out a series of transfusion experiments in Kihne's laboratory, with
particular regard to the behaviour of body temperature.

By a rare coincidence, just as | am writing this preface, the Berlin Centralblatt fur die
Medizinischen Wissenschaften, dated 8 August 1868, No. 35, is sent to me from Germany
and there | find, among the “Small Communications”, the following:

“v. Belina-Swiontkowski, A new transfusion apparatus. Wiener med. Wochenschrift. 1868.
No. 44

Belina has constructed a transfusion apparatus on Helmholtz's advice, in which instead of
stamping, air compression pressure is used to expel the blood. An elongated, graduated
glass bottle, which is provided with a woollen cover to warm the blood, is connected to an
infusion trocar, which has the shape of the stylet of Pravaz's syringe by means a rubber tube
which fits exactly on the neck with a ground glass stopcock. Attached to the opening of the
bottle is an air compression pump in the form of a rubber balloon, a tin-plated brass neck
and two ball valves. This apparatus “can be easily kept clean, holds the necessary amount
of blood, is easy and safe to handle, keeps the blood warm and prevents air bubbles from
entering the vein.”

So much for the Centralblatt. This apparatus would not have the slightest resemblance to
mine, except for the type of infusion trocar similar to Pravaz's syringe.

Finally, | would like to express my thanks to the glass technicians Reinhardt brothers, as
well as the instrument maker Bose junior, for their effort and diligence in making this first
instrument and for the many practical pieces of advice that they, as experts, were of course
able to give me.
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May this apparatus bring the question of transfusion to a quicker conclusion.

Franz Gesellius.
St. Petersburg, 3 (15) September 1868.

l. Introduction.

More than 200 years ago, Magnus Pegelius from Mecklenburg, Doctor of Medicine and
Professor of Mathematics at the University of Rostock, made the suggestion, which was
admirable for its time, to transfer blood from one person to another in order to rejuvenate the
latter; but it was not until decades later that the Frenchman Denis (in June 1667) carried out
this operation on a living person (a paralyzed woman) with favourable results, although he
had taken animal blood (from the carotid artery of a lamb). Up to the year 1818, transfusion
was carried out several times with varying success, without exception with animal blood
(mostly lamb's blood), for example, in 1684 by Balthasar Kaufmann from Custrin and
Gottfried Purmann of Frankfurt an der Oder in a leper and two scorbutic soldiers with partly
favourable results. Only the Englishman James Blundel was the first to succeed in
transfusing un-defibrinated human blood (from the arm vein) in the year mentioned above
(1818) to a very degenerate sufferer of scirrhus ventriculi.

From that time until today, human blood, namely venous blood (usually not defibrinated),
has without exception been used for transfusion.

Until recently, the only indication for transfusion was seen in anaemic newly delivered
mothers who had come to the brink of the abyss due to bleeding, so that as early as 1859,
Professor E. Martin in his masterful brochure (3) reported forty-five recoveries out of fifty-
seven cases of transfusions in new mothers who were bleeding to death while in the twelve
remaining cases, illnesses that occurred later and were unrelated to the operation mostly
caused the death.

In addition to these favourable successes, when it comes to threatening bleeding in newly
delivered women, which are likely to have increased significantly in modern times when the
experiences of the last nine years have been added, for example, in 1864 my esteemed
friend Sommerbrodt in Breslau, together with Schiffer, performed a transfusion on a woman
who had been poisoned by carbon oxide gas in the well-known clinic of my highly respected
teacher Lebert, with initially apparent success, and in the same year two more transfusions
were carried out against carbon oxide gas poisoning, of which one was carried out in the
Berlin Charité, the other by Professor Moéller in Kénigsberg (4). In April 1865, Professor
Mosler in Greifswald also performed two transfusions on two maids against carbon oxide
gas poisoning. In all five cases, defibrinated blood was transfused, and all five cases ended
fatally. On the other hand, the previously mentioned Geheirat Professor E. Martin performed
a transfusion with non-defibrinated blood in a case of carbon oxide poisoning with strikingly
favourable results (5). Also published in the same year was the diligent and ingenious work
of A. Eulenburg and L. Landois (6) with essentially new points of view, which emerged from
numerous experiments on animals, and in 1867 a brochure (7) by the aforementioned
Mosler in 1867, which testifies to two successful transfusions carried out by him with
defibrinated blood, namely in a patient with leukaemia and a newly delivered woman who
was bleeding to death, and the two unsuccessful transfusions he carried out against carbon
oxide gas poisoning are mentioned there.

Il. Take CAPILLARY BLOOD — un-defibrinated — for transfusion.

A number of physiological experiments on animals, especially by Panum (8), have shown
that injections of blood containing blood cells of a different form than that of the animal in
which the transfusion is being carried out, either brings about death in a very short time, or
else the blood introduced soon undergoes decomposition in the organism alien to it, and is
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excreted in a dissolved state through the secretions and excretions, especially through the
urine and intestines, although it can bring about a temporary restoration. It is therefore
obvious that, despite some favourable cases from ancient times (see introduction) of animal
blood transfused into humans, only human blood can and will be taken to be used in
humans.

This is a dismissed question.

Up to now we have had either arterial or venous blood available for transfusion. No
researcher had as yet ever thought of using capillary blood.

For well-known physiological reasons, oxygen-rich arterial blood would in most cases be
the desideratum for transfusion. However, apart from the fact that it is unlikely that a human
being would consent to this dangerous operation, humanity prohibits the risking of the life
and limb of a healthy person in order to save another life that may not be able to be saved
after all.

So until then, all that was left was the venous blood that had to be preserved through the
unpleasant bloodletting process. Here the question arises: “whether defibrinated or non-
defibrinated.”

Authorities speak for both types of transfusion: the supporters of non-defibrinated blood,
represented especially by Schilz (9), Devay and Desgranges (10), E. Martin (11), Graily
Hewit (12), put forward the following reasons, which seem to me to be convincing.

1) The undeniable loss of time caused by defibrinating the blood, which is of great
importance in those who are bleeding to death, where every minute is so precious.

2) The less invigorating property of defibrinated blood. (More on that below.)

3) The occurrence of sudden deaths after injections of the same.

Larsen, Monneret, Polli, Fenger, Neudoérfer and Esmarch together cite thirteen cases in
which transfusions of defibrinated blood either caused death or were of no use. These
ominous thirteen cases have increased alarmingly in recent times. Or have the gentlemen
who transfused with defibrinated blood alone had such “desperate” cases, where even pure
arterial blood would have been of no use? Although researchers like Eulenburg and Landois
(L. c. separate print, page 55) say the following literally about these thirteen cases
mentioned above: “However, a precise critical analysis of these cases shows that they were
among the most desperate (? Author), and death would have followed even if the blood had
been used in its entirety," one must reply that almost every case in which transfusion had
been carried out up to that point was among the most "desperate", because the previously
feared transfusion was only carried out in very desperate cases, and that it would probably
be impossible for an “accurate critical analysis” to prove even more desperate cases, such
as the transfusion of blood in toto, which nevertheless has so many positive outcomes.

4) Can one attribute to the fibrin-containing blood (like Eulenburg and Landois, albeit
restrictively, they call it “a pious wish”) to the favourable property that in profuse bleeding is
not accessible to direct manual or instrumental intervention, such as the pulmonary,
gastrointestinal and uterine bleeding, the fibrous substance added to the injected blood can
prove helpful by coagulating in the bleeding vessels.

There is really no reason why the latter should not be the case.

For non-defibrinating | could also cite:

5) That the fibrous material from the venous blood can be dissolved into protein
(Scherer.) That a close relationship to albumin can be proven chemically, that Briicke even
considers the fibrin in the blood to be nothing other than albumin (13), which is decidedly
important for “nutritional transfusions”.

The main objection raised by opponents of transfusion of blood in toto is that defibrinated
blood is free of clots and therefore the injection cannot give rise to embolisms; if one were to
take non-defibrinated blood, one would not be at all certain that one would not be
transporting partially clotted blood into the circulation. The answer to this should be that
defibrinating does not rule out with mathematical certainty that partially clotted blood is not
being transported into the circulation. Clots about the size of being able to block capillary
vessels. On the other hand, one is much more protected against this danger when
transfusing blood in toto (I believe that with my apparatus the fear of blood clotting is
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completely illusory), because Magendi's experiments on dogs prove that the fibrous
substance prevents the passage of the injected blood through the narrow pulmonary
capillaries and that the absence of this gives rise to serous and sanguinolent transudates in
the lungs and intestinal tract. It should also be noted here that the entire rich literature on
transfusion with non-defibrinated blood does not know of a single unfortunate case caused
by the transfusion as such, just as the successes of transfusion of blood in toto are in
general far more brilliant than the successes of transfusion with defibrinated blood. One has
only to make the effort to look at the literature in order to have to accept what has been said
as undeniable proof.

The only really completely valid objection to the injection of venous blood in toto can only
be the following reason, given by Eulenburg and Landois: in such cases in which respiration
has either already completely ceased or already appears to be inadequate, the injection of
venous blood in toto, because it is too rich in carbonic acid and too poor in oxygen, would
immediately result in death, because here, of course, respiration could no longer achieve
what Brown-Sequard found, that if blood rich in carbonic acid is injected so slowly that the
excess of carbonic acid can be excreted through the lungs and the toxic effect does not
occur.

In such a serious case, where of course every moment is infinitely precious and therefore
there is no time for defibrination, apart from capillary blood, only arterial blood that can be
obtained immediately, because it is rich in oxygen, can be useful. However, for reasons
mentioned above, arterial blood cannot be obtained; arterialized, i.e. defibrinated, venous
blood (apart from the loss of time caused by defibrinating), because it is more or less deadly
(14), in such a serious case, as | will try to prove below, whisking is also not effective,
because arterialized blood is neither in its composition, nor in its mode of action, the same
as arterial blood. | would like to remind you here of the experimental tests that Eulenburg
and Landois carried out on Goltz's hypothesis, by throwing it overboard and proving that
neither blood serum shaken with oxygen nor an albumin solution (chicken egg white and
distilled water in equal parts) was able to even remotely capable of evoking a revival. Of
course, | must admit that there is a difference between defibrinated venous blood and
between blood serum shaken with oxygen and with an albumin solution, but nevertheless
these decisive experiments prove that blood, and fresh blood at that, is necessary for
resuscitation. Why, for what reason it must be blood, and indeed fresh blood, cannot be
answered given the current state of our knowledge, other than that we are forced to
vindicate a “life” to fresh blood. But now make a further conclusion and say:

Experiments showed that neither oxygen in combination with blood serum nor an albumin
solution produced any effect, because it was not blood, and in all probability there must be a
vegetative life in fresh blood, even if it only lasts for a few minutes outside the living
organism, it can be assumed that the whisking of the blood - defibrinating - must quickly
more or less kill this “vegetative life” and secondly that, through this defibrination procedure
the blood is exposed to the effects of the atmospheric air very vigorously for a long time, the
latter of which we know causes all organic substances to putrefy in a very short time
therefore it can also be assumed that it exerts its deleterious influence on the blood during
the time of defibrination, then, for all these reasons the defibrinated blood is to be viewed as
“‘more or less dead” and is therefore less suitable for transfusion, just as the blood in toto,
not only not to be considered, but also to be declared reprehensible in view of the danger of
serous and sanguinolent transudates in the lungs and intestinal tract, which can give rise to
this.

Regarding the above, | must also note that the experiments on animals (rabbits) with
defibrinated blood do not prove the invigorating effect of arterialized blood on the nervous
system, because the nervous system of a rabbit or dog can offer infinitely less resistance to
the effects of toxic substances (a second exposure to toxic gases, for example) than the
nervous system of a human, so in these animals the symptoms of poisoning naturally occur
more quickly and easily, even to the extreme, with very slight exposure. Therefore, here too,
as is easily evident, a “partially decrepit blood”, such as arterialized blood, can make the
frightening phenomena disappear, just as it is able to do this just as easily in humans, in
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whom disturbing symptoms only appear after long exposure. | would just like to recall the
five unfortunate cases of carbon oxide gas poisoning cited by Friedberg (L. c.) and Mosler
(L. c.), which have already been mentioned here several times, where transfusions with
defibrinated (i.e. oxygen-rich) blood were rendered useless, and only, despite all the
excuses, because the less invigorating decrepit defibrinated blood was taken. Compare with
these five ominous cases Eulenburg and Landois' experiments on rabbits, which were
successful with the same (defibrinated) blood, in order to find what has just been said,
justified as “facta concludentia”.

Since the atmospheric air also undisputedly has a deleterious effect on the fresh blood -
just think of the rapid coagulation - but the venous blood is too low in oxygen and is therefore
not recommended in many cases, it is easy to see that it is of tremendous importance:

1) to obtain oxygenated and un-defibrinated blood for transfusion, and

2) not having to expose this oxygen-rich blood to the effects of the atmospheric air, to be
able to remove it from the effects of the atmosphere at all, and

3) to not only make transfusion safe, but also to simplify it, as it had previously been
feared because of its complexity and danger.

| believe that | have completely succeeded in solving this problem, and all the more
successfully because my procedure means that blood for transfusion can be obtained at any
time, from any man (who is suitable and thinks humanely enough) easily, but also extremely
quickly, and all the more easily because this invention not only makes bloodletting, which is
not entirely harmless and not always easy to obtain, completely superfluous for transfusion,
but also almost painlessly, the blood for transfusion is taken from the surface of the body of
a healthy person using a “cupping head-like” device. This blood would therefore be capillary
blood, which is known to be richer in oxygen than venous blood and will therefore be
sufficient in all cases where a transfusion is indicated.

lll. The indication for transfusion.

Apart from older occasions for transfusion, some of which | have already listed in the
introduction, until recently this operation was, as already noted earlier, only carried out on
newly delivered women who were bleeding to death, with the possible exception of the four
cases of Dieffenbach, which ended unfavourably with the deleterious defibrinated blood
carried out the transfusion in one hydrophobic and three cholera patients.

It is really quite remarkable that, since almost all transfusions with negative results were
carried out with defibrinated blood, one could still speak out so energetically in favour of
defibrinated blood, especially in very recent times.

It was not until 1864 that Kiihne (15) opened up new avenues for transfusion through his
experiments on animals in cases of carbon oxide gas poisoning, which shortly afterwards,
albeit unfortunately, were carried out in the five cases already mentioned several times on
people with defibrinated blood (and to be fair, in which respiration had already stopped
completely and would probably have ended unhappily with the oxygen-poor venous blood in
toto, for reasons that | explained in more detail above) were utilised.

This was followed by the numerous and ingenious experiments on animals by Eulenburg
and Landois (L. c.), which created further and lasting indications, to which the latter two
researchers, apart from their recommendation of defibrination, are to be given full
recognition for their services to the indications for transfusion.

Let’s discuss first:

a) The “simple”, also called “nutritional” transfusion.
E. Martin (L. c. page 77) gave a more precise explanation of the indication for transfusion

in acute anaemia, especially in bleeding in newly delivered patients, with the following
words:
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“If, in the case of signs of a higher degree of anaemia have occurred - general pallor of
the skin, coldness of the extremities, small, barely distinguishable pulse, fainting spells, the
impossibility of restoration using the mouth and stomach due to the re-emergence of the
appropriate nutrients and medicines, then | consider the time for the transfusion to gave
come and | advise not to delay with this almost safe operation any longer.” - Regarding the
timing of the transfusion, he expressly warns against “too late!”

A. Eulenburg and L. Landois comment on this (L. c. page 67.):

“However, in cases of severe bleeding of other kinds, transfusion is also indicated under
the same conditions: In cases of bleeding as a result of injuries, in cases of severely
exhausting haemoptysis, in cases of haemorrhages of the stomach, intestines and genital
organs, as well as in cases of bleeding in haemophiliacs. Chlorosis and severe hydraemia
can also indicate a transfusion under certain circumstances, especially when persistent
vomiting (particularly in the presence of gastric ulcer) and pathological affections of the
alimentary canal increasingly impair the general diet and strong foods, iron preparations and
roborants are not tolerated.”

In the case of leukaemia, too, they also recommend transfusion as the only means
available to the doctor to directly counteract the disorders caused by the excess of white
blood cells in the body.

Already made by Blasius, on the advice of Th. Weber (16), for a very severe case of
leukaemia. Death occurred on the 16th day after the transfusion with un-defibrinated blood,
although the patient was better after the transfusion than before and was even able to go out
again.

On the other hand, Mosler in Greifswald (L. c.) recently performed a transfusion on a
leukemic patient (incipient leukaemia) after a previous bloodletting (depletion) with strikingly
favourable results, even though defibrinated blood had been taken. | would like to point out
that this blatant success is by no means due to defibrination, compared to equally spoken
blatant and massive failures.

Furthermore, Eulenburg and Landois propose transfusion (L. c. page 51) in the following
conditions: “where the mechanical conditions either prevent food intake at all, or the
assimilation and absorption of the ingesta is more or less completely excluded. We only
recall the cases of carcinomatous or cicatricial strictures of the esophagus, the cardia and
the pylorus, where the patients so often starve to death in the most literal sense; furthermore
to tetanus, where every attempt to ingest food so often causes the most threatening reaction
symptoms and where, moreover, transfusion could perhaps satisfy a [cansalen] indication by
supplying the central parts and especially the medulla oblongata with a less irritating,
oxygen-rich blood. Certainly the idea of feeding the patient through transfusion in such
desperate cases is more rational and promising than the sad expedient of nourishing baths
and clysters and far less problematic than the “gastrotomy,” to which the admirable boldness
of individual surgeons has repeatedly gone. It should not be objected that we are trying to
extend the field of therapy to conditions that are by their nature often incurable and
inaccessible to therapeutic efforts, because if the effect of transfusion were even only
palliative, it would be repeated quite often, and in such cases it would at least prove to be
helpful, and it would certainly be the most misguided policy to dispense with such palliative
treatment or to reject it as “useless” in view of the incurability of the underlying disease. - In
addition, cases are also quite conceivable in which the disorders are of a more temporary
and reparable nature and where the “nutritive transfusion” could provide the most essential
services. Apart from tetanus, we only mention those disease states in which it is important
to strictly prevent any change in position of the organs located in the cavum abdonimis and,
above all, any movement of the intestines. Penetrating abdominal wounds, especially
intestinal injuries, diffuse or circumscribed peritonitis and inflammation of the intestinal
serosa, stomach or intestinal ulcers with threatening perforation, as well as certain forms of
internal entrapment belong here; and with the help of the nutritional transfusion one would
perhaps be able to carry out the absolute immobilization of the abdominal organs for a
longer period of time without at the same time endangering life directly through the
consequences of the strictly maintained inanition.”
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Eulenburg and Landois further say: “The question of how much and how often should be
transfused when nutrition is poor in order to maintain the metabolism in normal course and
at least to prevent large losses of body weight cannot be answered with any degree of
precision at present.” And the same authors further say: “We know that in the usual type of
nutrition a not inconsiderable part of the absorbed material is used directly to maintain the
secretory activity of the intestinal glands and the function of the large glandular accessory
organs of the digestive system. Since these expenses are eliminated when intestinal
absorption is at rest, there is probably a considerable saving in nutritional material when
feeding through transfusion, the absolute value and relative distribution of which among
individual nutritional substances we are of course not able to determine. - By the way, this
much can be seen from our experiments for the time being that the introduction of a quantity
of blood which is about /43, of the original body weight per day is not sufficient for complete
nutrition when all other sources of help have been excluded.”

But only in this latter rare case, otherwise | believe that, even if there is only a very
inadequate nutrition, even a single nutritional transfusion has such a "changing effect” and
causes such a reaction to the normal in all structures of the organism, that often a repeat
transfusion may even be unnecessary. Compare with what has just been said with Mosler's
case, in a leukemic patient, which has already been mentioned several times, in which a
single transfusion, even made with the decrepit defibrinated blood, had such an incongruous
effect that a repetition became unnecessary.

The Englishmen Prichard and Clarke cured anaemia after dyspepsia and persistent
vomiting by transfusion. According to the Liverpool med. chir. journal of January 1857,
Higginson made the transfusion with success in a woman who had become exhausted
through excessive suckling of twins.

From the above it may also follow that after serious, exhausting illnesses, where even
convalescence does not seem to be able to maintain the weak spark of life, as well as in
those conditions of old age where nutrition is reduced to a minimum and one is daily afraid
that that life will be extinguished, i.e. in marasmus senilis, the nutritional transfusion makes a
life flare up like a smouldering wick that is suddenly soaked with oil, and | believe that life
could be maintained for as long as the old organism was still able to process the injected
blood. So how long do we have to follow the marasmus old man or old woman. The ability
to survive cannot be determined at the moment without experiments, but | believe there is no
doubt that we can. What Magnus Pegelius (see introduction) wanted would happen here, “to
rejuvenate life!”

And not only in marasmus, but also in the various forms of “phthisis”, the nutritional
transfusion is likely to be of considerable value.

Even in the case of collapse, it would probably be the best stimulant that would hardly fail.

In military surgery, e.g. on the battlefield, a field should also open up for transfusion,
because according to Soden's citation in the Med. chirurg. transactions, vol. 35, page 434,
Dr. Routh reports in the Med. Times for 12 August 1849 that transfusion was used with
advantage in cases of blood loss from wounds.

From this it should also follow that after major, long-term operations where a lot of blood
was lost and where the entire operation was called into question, transfusion would be
completely appropriate.

b) Transfusion with simultaneous depletion.

Panum (L. c.), Kiihne (L. ¢.), and later in more detail A. Eulenburg and Landois (L. c.),
who have already been mentioned so often, have demonstrated, as also already noted,
through their experiments on animals, that one is able to remove from the body the harmful
influences from the toxic substances that have passed into the blood mass, if one transfers
normal blood into the vessels instead of the poisoned blood, removed by bloodletting.

Eulenburg and Landois carried out their experiments on the following poisonings: 1.
Poisoning by carbonic acid and lack of oxygen; 2. In poisoning by carbon oxide gas; 3. In
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case of poisoning by chloroform and ether vapours; 4. In poisoning by morphine and opium;
5. In poisoning by strychnine.

These experiments are all the more meritorious because in the vast majority of cases of
poisoning, in which the substance has already passed into the blood, the doctor had to put
his hands in his lap, since in fact there was no longer any means of rescue available.

In the case of poisoning by carbon dioxide and a lack of oxygen, they demonstrated in
their experiments on rabbits, which they had killed by simple suffocation, that transfusions of
oxygen-rich blood after copious bloodletting (depletion) were successful in all cases, even
when artificial respiration was no longer able to have an invigorating effect. The importance
of these experiments for practice is self-evident. Eulenburg and Landois say on page 22:
“We strongly recommend our new method of treatment for all severe forms of asphyxia,
especially to the obstetrician to save seemingly dead newborns. First give the asphyxiated
patient a copious bloodletting and immediately proceed to a transfusion. It is self-evident
that in these experiments one must above all have very bright red blood. At the same time,
that is, before and after the operation, other resuscitation attempts should also be used: skin
irritation, faradization of the diaphragmatic nerves (Author?), artificial respiration, removal of
fluids, mucus, blood, etc., from the airways. For at the sickbed it is not a question of
discussing which means of rescue can do the most, but only of striving to save life by using
all means of aid, especially the best. Just do not wait too long before the transfusion,
because from second to second the vital centres become increasingly unresponsive without
oxygen."

In the deepest forms of apparent death in newborns, where all forms of treatment fail,
transfusion is the last resort. “The irritability of the medulla oblongata lasts significantly
longer in young animals, and probably also in humans, than in adults, as numerous
observations have shown us. Rescue can therefore still be expected in apparently dead
newborns, whereas there may be no hope in adults. Nevertheless, we believe that
whenever a child is born that appears to be apparently dead that it would be a good idea to
think about the preparation of bright red blood and the arrangements for transfusion as soon
as possible. Here, too, there is a “too late” situation, which we believe can be averted by a
transfusion, which can be done here without any major inconvenience. Make an injection of
half an ounce of quite bright blood into the umbilical vein and allow a corresponding amount
of blood to flow out of the umbilical arteries (unless anaemia is present). This procedure can
be carried out several times in succession, while other aids can be used during breaks, as
well as before and after the transfusion.”

In the case of poisoning by carbon oxide gas, the same researchers come to the
conclusion that the main means of salvation consists in frequent depletory transfusions and
that a single transfusion together with depletion of the blood containing carbon oxide gas is
rarely enough. - (This last statement, however, | believe, is still an open question - it is
conceivable that if one were to take fresh capillary blood, one could hope, for reasons
discussed in detail above, that a single transfusion will often achieve the desired result), - but
also the otherwise common stimulants still have their rightful place as adjuvants in carbon
oxide gas poisoning, such as: cold douching in a warm bath, rubbing with irritating
substances, and also the faradization of the phrenic nerves and their companions. -
(According to Remak's statement, which has not yet been refuted, this faradising is likely to
be questionable! (17) Author) - the subcutaneous use of ergotin, since according to Kleb's
and Pokrowsky's (18) studies one can assume that the ergotin causes the vessel walls to
contract because the severe expansion of the vessels in carbon oxide gas poisoning
promotes the onset of paralysis of the nerve centres due to the impairment of normal
circulatory conditions. However, transfusion in conjunction with depletion always remains
the main means. As Friedberg (L. c. page 186) thinks, ergotin could reasonably be used
when the immediate danger to life has been eliminated in order to increase the contraction
energy of the vessels.

With regard to poisoning by chloroform and ether vapours, Eulenburg and Landois (page
37) explain the following, based on their experiments on animals:
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“Since the transfusion of normal oxygen-rich blood with simultaneous depletion of the
poisoned blood has a decidedly revitalizing effect on intoxications with chloroform and ether
vapours, in that both sensitivity returns very quickly and the disturbed ability to breathe is
rekindled — we do not hesitate to propose the procedure of depletory transfusion in the event
of accidents during chloroform and ether anaesthesia. Here too it is the remedy which
corresponds most completely to the indicatio causalis - (just as in the case of intoxication by
carbon oxide and lack of oxygen) - and which is an important step ahead of irritation of the
nerves and artificial respiration. Therefore, in dangerous cases of asphyxia that occur during
chloroform or ether anaesthesia, one does not want to lose a long time to the
aforementioned treatment methods. It is best to prepare everything for the transfusion
immediately, to have artificial respirations carried out during the preparation, clean the mouth
of mucus if necessary, pull out the tongue, apply skin irritations, - make a strong bloodletting
(if the patient does not already begin to recover) and then follow with the immediate
transfusion. The procedure must be repeated depending on the circumstances. Before and
after the operation, as well as during breaks, other resuscitation methods are of course used
as appropriate.”

Regarding poisoning by morphine and opium, Eulenburg and Landois (page 38) say the
following:

“Morphine (also opium) had to appear to us as a very suitable poison, because of its
striking symptoms of poisoning in order to observe the favourable success of substituting
normal blood in place of that mixed with the poison. We chose the most acute form of
poisoning, the direct infusion of a morphine solution into the venous system. This form of
poisoning is evidently by far the most dangerous, all other things being equal, as the entire
mass of the toxic substance is able to act immediately on the central parts of the nervous
system. The situation is different with subcutaneous application or with administration from
the primary routes. Here only a portion of the total dose will gradually enter the circulation
through absorption, the effect will develop much more slowly, gradually with increasing
vehemence and the doctor will gain time. If we succeed in using our measures to help with
the most acute and violent forms of poisoning, we can assume that favourable success can
also be expected in the slow forms, which are much more common in practice. There is only
one self-evident difference here; while in the case of the direct transfer of the poison into the
bloodstream, a new normal amount of blood must be substituted as quickly as possible to
replace the blood mixed with the toxic fluid, when the poison is gradually absorbed,
substitution will only be necessary at times, in interruptions, and always then when more
threatening phenomena indicate to us that a considerable amount of poison has
accumulated in the blood. It is precisely these slower poisonings that require special
attention from the doctor and one will also have to have a fairly significant amount of blood
available.”

Finally, about poisoning by strychnine, the same authors, page 44, say the following:

“We therefore believe (from their experiments on rabbits) to be justified in suggesting
depletory transfusion in cases of strychnine poisoning. Depending on the degree and
severity of the symptoms, this will have to be continued until it can be assumed that the
poison that has been absorbed has been decomposed or excreted from the body, or until the
symptoms of poisoning have been reduced to modest limits. The fact that one should also
make use of the antispasmodic antidotes: morphine, atropine, aconite, hyoscyamus,
especially woorara (subcutaneously in strong doses), and also, under certain circumstances,
have to resort to the magne pump and other aids, probably does not need any special
injunction.” So much for Eulenburg and Landois.

Mosler now believes (L. c. page 19) that according to the latest work on the nature of
sugar urinary dysentery by Max Pettenkofer and Carl Voigt (19) one is justified in trying
depletory transfusion here; the theoretical reasons that Mosler gives for this seem to be valid
and it can be assumed that the transfusion in the above-mentioned iliness is an irreplaceable
remedy, especially in connection with pure meat food.

Mosler has also had “relatively favourable” results from transfusions in dogs with uraemia.

So much for the authors of the depletory transfusion.
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It is obvious that the above does not exhaust the indications for transfusion; in addition to
the intoxications already mentioned, one could also apply the depletory transfusion with full
right to all those poisonings that either irritate the nervous system or have their main
localization in the blood and in rapid collapse Indeed, with the same right one could also use
depletory transfusion in constitutional syphilis, as well as in all zymotic diseases, because
what drug could have a more “transforming” effect and shake the body more to return to the
better, to the more general summoning of a strong reaction to normality in all forms of the
organism, than the transfusion?

Even in all forms of “apparent death,” regardless of whether it is caused by hanging,
strangulation, lightning, drowning, cesspools, sewer gas, or other harmful effects and
illnesses, transfusion is likely to provide almost irrefutable proof. It would certainly be a
valuable acquisition for therapy and a great consolation for anxious minds!

It could also often happen that the depletory transfusion would have to be carried out in
quick succession before or after a tracheostomy in order to preserve life, and so
tracheostomy may have a new and bright future thanks to this powerful ally.

IV. My transfusion device, both for simple nutritional and for depletory purposes.

As Martin (L. c.) states, all kinds of devices for transfusion had already been specified
before, but all of them fell out of use because they were impractical; unfortunately it was
impossible for me to even obtain the description of these older instruments. All the newer
ones use a syringe, mostly made of glass, here and there with small devices e.g. that of
Mosler, which conveniently has a scale marked with cubic centimetres, so that one can give
an exact account of the blood mass that has already been injected at every minute, along
with a plunger that can be pulled and screwed; Eulenburg and Landois constructed an “air
catcher” for the glass syringe, which C. Uterhart in Rostock created using a peculiarly
practical and simple device formed from the glass syringe itself (20).

Martin (L. c. page 89) describes the execution of the transfusion as follows:

“Once the necessity of the operation has been determined, first of all choose a strong,
healthy man who is willing to do it, or if this is lacking, a strong, determined woman who is
not frightened or depressed, from whom you want to take the blood, and at the same time
you arrange for one or more knowledgeable assistants whose help one cannot do without.
You also have to get a basin with 30-32° R warm water, a few cups to collect the blood and
fill the glass syringe with pure water that is just as warm. Then, at the same time, the
median vein, or if it is too small, the cephalic or basilic vein, is exposed by means of a 1-1"/,
inch long skin incision, and the flat trocar is inserted into the vein, which can also be raised
slightly with two threads inserted underneath, to a depth of '/, inch in the direction of the
heart, while at the same time an assistant carries out the bloodletting on the arm of the
subject from which the blood is to be borrowed. As the blood flows into the cup, which has
also been rinsed out with warm water, the syringe is emptied of the warm water it contains
and the fresh blood is quickly sucked up from the cup - (the supporters of arterialized blood
first defibrinate the venous blood) — whereby the liquid consistency of the blood, not foamy,
can easily be controlled in the glass. Without hesitation, place the tip of the filled syringe into
the funnel-shaped opening of the trocar tube which is covered with rubber, standing in the
vein and fixed there by a reliable assistant, after removing the grain from it, slowly push the
plunger downwards. After removing the syringe, it is immediately cleaned with warm water,
unless it is considered advisable to fill it again with the freshly flowing blood and to repeat
the injection immediately.

By examining the pulse and heart, as well as by observing facial features in general, one
can be convinced of success. If this is not the desired one, repeat the entire procedure after
making sure that there are no clots in the syringe or tube.

Since it is not always easy to find the median vein which has collapsed in a person
bleeding to death, it may sometimes be necessary to look for it in the other arm as well, just
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as it has occasionally happened without any disadvantage that the transfusion was carried
out first in one arm and then in the other.

When the necessary quantity of blood has been transferred, the cannula of the trocar is
removed from the vein and the wound is bandaged in the same way as after an ordinary
bloodletting. It goes without saying that the greatest attention should be paid to this small
wound in the following days, and at the first signs of inflammation, cold compresses made
with lead water or with snow, ice, etc. should be applied, but in general the person being
operated on should be carefully observed.”

When it comes to the timing of the transfusion, Martin expressly warns against “too late.”

The instrument that | constructed consists of 1) a cupping head for obtaining capillary
blood, and 2) a “transfusion tube” that can be screwed on and off the cupping head.

The cupping head (see illustrations 1a and 1b) is constructed as follows:

It is made of strong glass, located at the top, under a brass knob and fastened with a
spring, is the very wide and round cupping sniper, whose five rows of knives, nineteen in
number, have an opposite position. (See Figure 1c)

Figure 1a

) The strong glass cupping head (1/4 natural size).
) The cupping head with the 19 knives.
) The spiral spring.

) The brass casing.

e) The rod with the knob, which is hit with the palm of your hand to send the cupping sniper flying
into the flesh.

f) The glass tube with the air pump k. I.

g) The second glass tube, onto which the transfusion tube is screwed at i.

A glass tube runs out of the top sideways from the cupping head, to which is a small
airtight 5-inch-long single-hole air pump, exactly the kind that has long been used on
cupping heads or milk teats. Opposite, lower down, there is a glass tube on the cupping
head, at the end of this short tube there is a brass screw to which the “transfusion tube” must
be screwed onto in an airtight manner. The entire cupping head is surrounded by a rubber
jacket, which serves to be able to pour warm water (up to 34°R) into the closable opening of
the cupping head so that it receives the all-important heat.
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Figure 1b

h) The rubber jacket
d) The tube of the rubber jacket for pouring in the warm water.

Figure 1c

The position of the knives of the cupping head.

The “transfusion tube” (see Figure 3), made of strong glass, is so large that it can hold
150 cubic centimetres (i.e. 5 ounces) of blood, which is engraved with a cubic centimetre
scale in the glass (like on Mosler's syringe), so that one can give an exact account of the
mass of blood injected with this tube at any minute. There are airtight ground glass taps at
the two syringe-like ends of this tube. The tube is enclosed in an elongated tube-like rubber
jacket that can be easily buttoned around the tube in such a way that only the graduated
scale of the transfusion tube remains uncovered. Warm water up to 34° R is also poured
into the easily closable opening of this jacket in order to be able to communicate the
necessary and important temperature to the transfusion tube in order to prevent the blood
from clotting. (See Figure 2)
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Figure 2

The rubber hose for the transfusion tube with the rubber bands that can be buttoned together.

Figure 3

The strong glass transfusion tube with removable infusion trocar for the nutritional transfusion (d, e),
the glass stopcocks bb and the engraved cubic centimetre scale.

At one end of the tube, which is closed with a tap, there is also a brass screw that fits
exactly on the lower tube of the cupping head for airtight attachment to it. At the other end of
the transfusion tube, which is closed with an airtight tap, there is a screw-on, hollow,
somewhat curved narrow small, sharp infusion trocar, which, after filling this tube with blood
and after the rubber jacket has been emptied of its obtrusive warm water contents, is slowly
pushed from top to bottom into a bulging larger arm vein in a subcutaneous manner.

By opening the taps, depending on the weight of the blood and the air pressure the
contents of the transfusion tube will slowly and steadily flow into the vein under precise
control.

This would be the transfusion tube for simple or nutritional transfusion.

If the depletory transfusion is to be carried out, the same tube is used, but instead of the
sharp trocar-like knife, a different device is screwed onto the lower end.

Eulenburg and Landois (L. c. page 147) constructed a stiletto cannula for subcutaneous
application of the transfusion, which is shown in Figure 3, is the same cannula (according to
Moncoq's information (L'Union 1863), modified by them) that ends at the front in an un-
pierced trocar tip. The canal of the cannula tube opens laterally approximately in the middle
of it. The execution now takes place in such a way that the stylet is pushed transversely
through the swollen vein, so that the lateral opening lies in the middle of the venous tube
and is directed centrally. Whether the latter is really the case can be seen from the jet of
blood that will pour out of the cannula when it is in the correct position. In Figure 4 the stylet
cannula is shown in its correct position. The mark a (Figure 4) on the edge shows the side
on which the lateral opening on the tube is located; the corresponding marks bb, cc, dd,
which are placed at equal distances from the latter opening, can provide information about
the position of the opening when the stylet cannula is inserted .
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The stylet cannula with a removable tip | modified for depletory transfusion.
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| then modified this silver stylet cannula in such a way that | had it made longer and had
the entire tube drilled through. The tip was provided with a long, ground-in solid tube, which
was exactly long enough to reach straight up to the lateral opening without covering it. The
following drawing will make what has been said clear. In Figure 6A, the stylet cannula is
shown individually - taken apart - in its composition in Figure 6B.

After the stylet cannula has been pushed subcutaneously from bottom to top through the
vein with the lateral opening towards the heart in the manner just described and, as a sign
that it is in the correct position, the venous blood flows, in order to know exactly the amount
of phlebotomy blood that has been drained, is collected in a glass marked with cubic
centimetres (see Figure 5) and the position is noted exactly at the marks bb, cc, dd, then the
stylet cannula is pulled back after you have drained as much blood as intended, so that the
lateral opening is no longer in the venous tube, but is visible to the eye completely outside
the wound, the tip of the stylet cannula is removed and the blood-filled transfusion tube is
placed on the cannula resting in the vein, with a cannula attached at the lower end; this is
pushed into the lumen of the stylet cannula located in the venous tube and the apparatus is
now connected to the stylet cannula, after having first opened the taps a little to expel the air
from the lower tap to the lateral opening of the cannula by the sinking of the blood, then, as
soon as the apparatus is in the correct position, since the marks indicate exactly the same
position as the stylet cannula was in during bloodletting, open the two taps completely, close
the lower open opening of the stylet cannula with your finger and slowly and steadily the
capillary blood is constantly driven into the vein by the law of gravity.

Figure 7
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a) The mouthpiece for attachment to the stylet cannula for the depletory transfusion.

From the above it follows that one is able to transfuse blood into the same opening of the
vein from which the blood was just taken:

This apparatus would therefore be the one for depletory transfusion.

The execution of the “nutritive” and “depletory” transfusion follows from the foregoing;
nevertheless, | will describe the execution of the operation as follows:

Once the indication for a transfusion has been established, first choose a strong, healthy
man, explain to him that you intend to take blood for transfusion from him using an almost
painless cup from his back or thigh, and then leave him to undress behind a screen, get
warm water of about 34° R (a thermometer is in the case that houses the apparatus), take
the apparatus and screw the transfusion tube onto the cupping head, depending on the
device for nourishing or depletory transfusion. First of all, let us assume that a “nutritional”
transfusion is to take place. Before screwing it onto the cupping head, put the tube-like
rubber jacket around this tube, after first filling it with warm water at 34° R, then fill the rubber
bag that encloses the cupping head with the same water, screw the tube into the cupping
head as follows already mentioned, now open the tap of the tube, which is next to the
cupping head, make sure that the end tap of the tube next to the trocar knife is tight and
closes well, now place the cupping head on the back of the healthy man so that the tube
hangs perpendicularly downwards, make pumping movements with the small air pump for
about a minute, during which you press the cupping head against the back with your left
hand so firmly that the opening of the cupping head is completely covered with flesh. After
these pumping movements, the individual giving the blood will say something like, “Doctor
the cupping head is pulling so hard!” then it's time (you can already feel it when pumping,
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when the air is expelled and the flesh swells into the cupping head), after a few more
pumping movements have been made, by a strong blow with the flat of your hand on the
button at the tip of the cupping head, the knives, which are immediately retracted by the
spring, rush energetically into the flesh, immediately the capillary blood squirts in abundance
and immediately runs into the perpendicularly hanging downwards transfusion tube, which is
bathed in warm water. In no time at all, the tube is filled with blood.

Removing the cupping head, unscrewing the tube and closing the upper open tap is the
work of a moment, as is the draining of the cumbersome warm water from the tube-like shell
that encloses the tube, since in the few seconds in which the blood still has to remain in the
tube, cooling in no longer to be feared; the arm (usually the left one), in whose largest vein,
(median, cephalic, or basilic vein) which has previously been made to swell by all kinds of
manipulations (e.g. by a field tourniquet in the case of my instrument), the transfusion is to
be made, is held up by the surgeon, who is standing in front of the patient lying on the bed,
by placing his arm either on his left or right shoulder or by having someone hold it up,
depending on what is most comfortable for the surgeon and now, open both taps a little, so
that a large drop of blood appears at the front of the opening of the trocar knife - which is
very important, otherwise you would bring air into the vein and, as is well known, cause
instant death, - you slowly lower the sharp and heavy instrument into the vein, now remove
the bandage that was put on to bulge the vein and then completely open both taps of the
tube and slowly and steadily the capillary blood flows into the vein due to the physical law of
gravity. The operation can now be interrupted at any second without removing the
instrument out of the vein by just turning the lower or upper tap to be closed, and you also
know at any given second how much blood has been injected on the engraved scale on the
tube.

However, it could now happen that the median, cephalic or basilic vein cannot be found
from the outside. In this case there is a lancet in the case, as well as a needle and threads;
therefore, make a 1-1'/, inch long incision in the skin, as Martin (L. c.) suggests, look for the
vein, lift it up a little with a pair of threads inserted under it and proceed as above.

In any case, the whole thing is an incredibly simple, easy-to-implement, completely safe
operation; just don't forget the warning printed above. [Note: this warning is regarding air
ingress into the patient’s vein, which is printed in bold in the original text - PL].

The procedure of depletory transfusion is as easy and simple as the operation just
described.

While someone is taking the capillary blood from the “healthy” person, the surgeon
pushes the stylet cannula, modified by me previously shown and described, from bottom to
top through the arm vein of the sick individual, which has been made to bulge as stated
above, so that the lateral opening lies in the middle of the venous tube, centrally towards the
heart. Whether the latter is really the case will be seen from the stream of blood that will
pour out of the cannula, the mark corresponding to the lower opening (see Figure 4, mark a)
provides precise information about the position of the lateral opening, one now remembers
exactly the position between which marks (e.g. between bb or cc or dd) the stylet cannula
lies in the vein. The phlebotomy blood is allowed to pour out into the glass marked with
cubic centimetres, which is also in the case, in order to know exactly how large a quantity
has been drained. Once sufficient blood has been withdrawn, the cannula is pulled out so
far that the lateral opening of the stylet cannula is no longer in the venous tube, but
completely outside the wound and accessible to the eye, immediately of course the blood
will stop flowing, pull the tip of the stylet cannula out, now remove the transfusion apparatus
from the healthy person, unscrew the transfusion tube with the device - (mouthpiece) - from
the cupping head, let the warm water out of the tube-like rubber jacket surrounding the
transfusion tube and simply inserts this tube (the mouthpiece) onto the stylet cannula located
in the venous tube. Before the apparatus is returned to the exact position that the stylet
cannula was in during the bloodletting, you open both taps a little so that a large drop of
blood can appear at the lateral opening of the stylet cannula, otherwise air would be brought
into the vein, which would cause instant death. Once this important thing has happened,
slowly lift the attached device higher, close the lower opening of the stylet cannula with a

Phil Learoyd 19
2024



finger of your left hand and make sure that the instrument is brought into exactly the same
position as when the stylet cannula was in the vein when the blood was being drained; once
the same position has been obtained, both taps are opened completely and slowly and
steadily, by the law of gravity, the capillary blood is driven into the vein and the depletory
transfusion is done. Then push the stylet cannula deeper again so that the lateral opening is
outside the venous tube, remove the apparatus and the stylet cannula and bandage the
wound as after a normal bloodletting.

Of course, the capillary blood transfusion may be repeated either on the same arm or on
the other arm.

During the operation, the face, pulse, and heartbeat of the transfused individual are
observed; for this purpose a competent assistant is needed; in the worst case, where one
cannot be obtained immediately but the transfusion is urgent, you can also arrange this on
your own. It goes without saying that the greatest attention must be paid to the small wound,
which is immediately bandaged as after an ordinary bloodletting; it is also obvious that after
the slightest sign of inflammation it should be covered with lead water, ice or snow.

The capillary wounds of the healthy individual from whom the blood was taken are
covered with an oiled piece of linen that is secured with strips of adhesive plaster.

Since the tube only holds up to 5 ounces of blood, one could argue that this would be too
little; however, since according to Martin's table (L. c. page 46) in half of the successful
cases, no more than 4 ounces of blood were infused and transfusing more would hardly be
advisable because of the fear of overfilling the right heart, | believe that the contents of my
transfusion tube are large enough for the purpose.

After each transfusion, the apparatus is cleaned with warm water with the greatest care,
especially the strong tubes and the taps. If any tap should break while cleaning, replace it
with a silver tap that closes exactly.

| like to believe that small improvements can be made here and there to this really simple
instrument. | look forward to such communications with pleasure.

Thus, the cannula for subcutaneous transfusion mentioned by Eulenburg and Landois (L.
c. page 146) could very well be used, they say as follows:

Figure 8

D. The mouthpiece for cannula A to be screwed onto the transfusion tube.
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“For this purpose (for subcutaneous transfusion) a cannula (Figure 8A) with a rounded
button at the end is used, into which a thin trocar can be inserted, which is shown isolated in
Figure 8B and inserted into the cannula in Figure 8C. The latter is introduced in the
following way. First, the median basilic vein is made to swell and the trocar cannula is
inserted obliquely lengthways into the bulging vessel (towards the heart). Once the stylet
has penetrated deep enough, it is pulled out of the tube. If the opening of the cannula is in
the venous tube, a jet of blood will follow the out-flowing stylet, which at the same time fills
the cannula with blood and expels the air from it. The cannula can now be pushed forward a
little further as needed, without fear of injury to the vein wall. If the cannula is in a good
position and you have once again made sure that there is no more air in it, you attach the
well-filled syringe (in this case the transfusion tube filled with capillary blood, which has a
mouthpiece screwed onto it that fits exactly) - (Figure 8D) - at the lower end; of course, blood
must first be brought to the mouth of this tube by opening the taps a little - and the
transfusion can begin after the centrally located compression device - (the field tourniquet) —
has been removed from the vein.”

Of course, the arm must also be raised here so that the capillary blood of the transfusion
tube flows into the vein through the law of gravity after both taps have been completely
opened. If the swelling of the vein cannot be achieved sufficiently, it should be exposed
through an incision in the skin and then this procedure should be carried out. (I have also
included this trocar cannula with the mouthpiece that has to be screwed onto the transfusion
tube into the case.)

May this device of mine finally settle not only the question of the most expedient and
safest method of transfusion, but also the question of whether non-defibrinated or
defibrinated blood should be taken.

It is obvious that once the public has been informed about transfusion, they will demand
from every doctor that he perform the operation, even more so when they learn that the
puncture into the vein can be made painless can, which is very easy to obtain, take the
“‘Emotionally Paralyzing Douche Apparatus from Dr. Richardson” (available in excellent
quality from Albert Krage in Nuremberg for 12 guilders). As is well known, this apparatus is
intended to produce local insensibility during surgical operations and consists of an ether
bottle and the necessary atomizing apparatus, which is equipped with ball-shaped bellows.
The narcotic beam directed onto the bulb of a thermometer causes the mercury column to
fall to 6° below 0 in 30 seconds and a snow crust forms on the globe. If water is held in a A
wide test tube into the jet, it must be frozen in 2 minutes. If the jet is directed onto the back
of the hand, the skin becomes insensitive to the pinching and will turn white within a minute
at the latest.

During incision operations and after the first cut of the skin, after it has been rendered
insensitive, the injection can be administered directly into the wound, thereby producing
greater insensibility. The beam must be continued for as long as the operation lasts.

From this it follows that if you direct the jet to the point of the median, cephalic or basilic
vein where you intend to make the puncture with my transfusion apparatus, this puncture
can be made painless, and there is also the advantage that the vein that has already been
bulging with the field tourniquet becomes even plumper due to the cold, which in any case
makes the operation even easier and more pleasant.

I will have these devices working here under my special supervision as soon as orders
arrive at Minx'sche Verlagsbuchhandlung, Newski Prospect, Haus Maderni, St. Petersburg.

An elegant case with a lock would then contain the following items:

1) The cupping head with an air pump attached to it.

2) The transfusion tube with removable infusion trocar.
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3) The silver stylet cannula for depletory transfusion.

4) The silver mouthpiece, which must be screwed onto the transfusion tube.

5) The last mentioned silver trocar cannula, along with a precisely fitting silver
mouthpiece for possible attachment to the transfusion tube.

6) The tubular rubber bag for the warm water to cover the transfusion tube.

7) A lancet for possible skin incision.

8) Two needles and a roll of strong silk.

9) A glass etched with cubic centimetres for bloodletting.

10) A thermometer.

11) A field tourniquet.

12) A small glass funnel for pouring the warm water into the coats.

13) This brochure.

On the lid of the case would be printed, respect. "Transfusion apparatus according to Dr.
med. Franz Gesellius. (St. Petersburg.)"

Although the advantages of my apparatus are already apparent from this brochure, |
would like to summarize them in the following order:

1) The not entirely harmless bloodletting of a healthy person, which is always difficult to
obtain and may always be permitted with reluctance, has become superfluous in order to
obtain blood for transfusion.

2) The reprehensible defibrination is eliminated.

3) The more oxygen-rich capillary blood is used, which is more suitable for transfusion
because it has a more invigorating effect than venous blood, and is even more suitable than
pure arterial blood because it is mixed blood and as such also contains venous blood, of
which we know that its fibrous material can be dissolved in the protein, which is important for
nutritional transfusions.

4) This capillary blood is easy and always obtainable and may be given willingly.

5) Obtaining blood for transfusion is extremely rapid, faster than any other procedure for
this purpose.

6) Transfusion as an operation has become completely safe for the person being
transfused through the apparatus, because the blood cannot coagulate due to the heat of
the apparatus and because the danger of air entering the vein is prevented by the exclusion
of atmospheric air.

7) The operation with this apparatus is infinitely simple and is therefore quicker than any
other transfusion procedure.

8) At every second during the operation you are able to take stock of the blood mass that
has already been injected.

9) The blood is not driven quickly into the vein by force, but slowly and steadily by the law
of gravity, as a result of which there is no fear of fainting, overfilling of the right heart, etc.

10) You can easily interrupt the transfusion at any second without having to pull the
apparatus out of the vein.

11) The depletory transfusion, i.e. bloodletting followed by transfusion takes place from
one and the same vein opening, so a double wound is not necessary.

12) The apparatus is easy to keep clean

13) The transfusion can be carried out conveniently in three ways with this apparatus.

14) The operation can be made painless for the person being operated on by
Richardson's emotionally paralyzing douche apparatus, thus eliminating the horror for the
audience.

15) Due to the simplification of transfusion brought about by this apparatus, it will perhaps
become common property of all scientific physicians, and the therapy will therefore probably
be greatly enriched.
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V. The first transfusion with my apparatus.

| have only been in possession of the instrument for a few days. In this short time | have
not yet had the opportunity to use it on humans as a last resort. However, experiments, as
can be seen from the following, proved to me that the instrument is fully capable of fulfilling
its purpose.

A strong, muscular, and well-bred soldier, 26 years old, was sent to me by a friend in
order to cup him, as he suffered from rheumatism of the shoulder muscles with particular
involvement of the deltoid, in order to try out the device, and thereby relieve him of his
painful suffering.

| placed the cupping head, which was flushed with warm water, on the patient's right
shoulder blade, along with a transfusion tube screwed onto it, which was surrounded with
the warm water-holding jacket. After | had expelled the atmospheric air from the cupping
head and tube using the small air pump in less than a minute, and the patient had already
begun to find the cupping head very unpleasant due to the energetic swelling of his flesh, |
quickly shot with a strong blow the long, broad and sharp cupping knives - (19 in number) -
deep into the swollen flesh, which was actually a relief for the patient compared to the
unpleasant tension of the flesh under the cupping head and in less than a minute the tube
was filled with capillary blood. The cup and tube were now removed, but there was still a
long period of bleeding, which | finally stopped with Ferrum sesquichloratum solutum, and
then discharged the patient feeling very relieved from his rheumatism, bandaged with a
plaster.

Although at least half an hour had passed since the instrument was removed, the blood in
the transfusion tube had neither cooled nor coagulated, thanks to the rubber jacket.

In the case of a large hunting dog, after | had tied it appropriately, | performed the
depletory transfusion into the external jugular vein, which | had exposed through a skin
incision and somewhat lifted with a pair of sutures placed underneath; after | had drained
about 4 ounces of blood from the animal, the human capillary blood, also 4 ounces, was
driven into his vein in three batches towards the heart. Then the vein was tied off, the skin
wound was sewn, the animal was untied and placed on the ground, it fearfully crept away
and, after a quarter of an hour, greedily drank the milk that had been put before it.

The above successful experiment showed me the usefulness of the apparatus.
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