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Vassily von Anrep, Forgotten Pioneer of Regional

Anesthesia

Steve M. Yentis, B.Sc., M.B.B.S., M.D., F.R.C.A.,* Kamen V. Vlassakov, M.D.t

THE introduction of cocaine into medical practice by
Koller' revolutionized surgery, starting with ophthalmol-
ogy and spreading rapidly to urology, gynecology, oto-
laryngology, and general surgery. Amongst the many
practitioners who contributed to development of this
exciting new tool, William Halsted and Richard Hall are
acknowledged as being the first to perform nerve blocks,
i.e., placing local anesthetic around a nerve to produce
anesthesia in the nerve’s distribution, as opposed to
relying on surface or infiltration anesthesia, which others
were using.” ' A major early influence in the develop-
ment of cocaine as a local anesthetic was the paper
published in 1880 by Vassily von Anrep (1852-1927), in
which he described the pharmacology of cocaine and
suggested its use for surgery.’ In fact, there is evidence
that Anrep was successfully using cocaine for nerve
blocks (intercostal) and other techniques at least as early
as, and probably before, Halsted and Hall. Anrep pub-
lished an account of his work in Russian shortly after
Koller’s demonstration,® but it seems he did not go on to
develop local and regional anesthesia for surgery, unlike
Halsted and Hall. Anrep’s second paper® has not, to our
knowledge, been mentioned in any English-language
publication of the subject until now. The aim of this
paper is to describe Anrep’s work and to reestablish him
as one of the pioneers of regional anesthesia.
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Background and Life

The (von) Anreps originated from Westphalia in the
13th century. The family settled in Livonia (later Estonia)
and had a strong military tradition that included Vassily’s
parents. His father, Konstantin Joseph v. Anrep (1819 -
1852), was an officer in the Russian Navy and his
mother, Julia Ozersky (dates unknown), was the daugh-
ter of a Russian gcnerzll.— Vassily (Basil; Wassili) Kon-
stantinovich von Anrep was born on September 29, 1852
in the Liflyandskaya Guberniya district near St. Peters-
burg. He studied law at St. Petersburg University, chang-
ing after 1 year to medicine and graduating from the
Medical Academy in 1876. During the Russian-Turkish
War of 1877-1878 Anrep worked as an army physician.
He then went to Germany to study alkaloids with Pro-
fessor Michael Rossbach (1842-1894), professor of phar-

macology and pharmacotherapy at the University of

Wiirzburg,® publishing his classic paper regarding the
pharmacology of cocaine in 1880.° In 1882, he married
Prascovia Zatzepin (1857-1918), the widow of a St.
Petersburg lawyer,” and had two sons, Boris (1883-
1969) and Gleb (1890 -1955). Boris became a renowned
artist based in London and Paris, whereas Gleb became
an influential and prolific physiologist, conducting re-
search in St. Petersburg (with Ivan Pavlov), London (orig-
inally with Ernest Starling), and Cambridge before finally
settling in Cairo in 1931.7 There were also two stepsons,
Volodya and Erast, from Prascovia’s first marriage (fig. 1).

After his return to St. Petersburg, Anrep was appointed
to a succession of governmental medicopolitical posts,
culminating in Chief Medical Inspector at the Ministry of
Health in 1904. During this time he also founded the
Institute for Experimental Medicine and the Women's
Medical Institute in St. Petersburg. After the 1905 Revo-
lution he served as a member of the State Duma (Peo-
ple’s Parliament) and was Chairman of the People’s Ed-
ucation Commission. With the success of the Bolsheviks
after the 1917 Revolution he found himself on the wrong
side of the authorities and was jailed briefly before man-
aging to escape the country to London. He appears to

——‘“
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Fig. 1. The von Anrep family, St. Peters-
burg, circa 1917. Left to right, seated:
Vassily; Volodya and Erast (stepsons);
standing: Prascovia; Boris; Gleb. Repro-
duced with permission.’

have drifted between his sons’ bases in London and Paris
during the next 10 years, dying in Paris in 1927 (I. Anrep,
personal communication, 1997).

von Anrep and Cocaine

His First Paper

Anrep studied a number of different areas of medical
science, including tuberculin, ptomaines (amines result-
ing from putrefaction), and food poisoning, but is best
known for his work on cocaine.” Then, as now, it was
common for young scientists to spend time studying
abroad; why Anrep went to Wurzburg, as opposed to
anywhere else, is unclear, other than the high profile
that Wiirzburg had at the time (Kolliker, Bezold, and von
Bergmann were there during this period and Virchow
had left just 22 years earlier). Rossbach, Anrep’s super-
visor, had an interest in alkaloids and presumably co-
caine was one of many substances investigated in his
laboratory.” Anrep systematically investigated its effects
on different tissues in frogs and different mammals, de-
scribing the stimulating effect when cocaine was admin-
istered systemically and the depressant effect at high
doses, with death apparently resulting from respiratory
arrest. Although Moréno'” and Bennett'' had previously
investigated the effects of cocaine in animals and
Moréno had described the blocking action of cocaine
when injected near the sciatic nerve in frogs and sug-
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gested its use as a local anesthetic,'’ Anrep’s study was
much more detailed and comprehensive, going through
all the body’s systems methodically in different species.

He was the first to inject cocaine subcutaneously into
humans (himself), and the first to report the anesthetic
effect produced by the injection (he described the feel-
ing of warmth and numbness, which persisted for 25-30
minutes). He also confirmed the numbing effect when
cocaine was placed on the tongue. Anrep suggested that
these properties could have very important applications
in allowing surgery and treating painful conditions, con-
cluding that he had been too busy to explore them thus
far.

The Introduction of Cocaine
The early history of cocaine has been well described

. 1o, 3,10 r
])I'C\"l()LlSl)’A

I'he coca plant had been cultivated and its
leaves chewed since ancient times in South America.
The active component, an alkaloid named erythroxyline,
was isolated in 1855, and this was purified in 1860 to
obtain cocaine, which was subsequently synthesized.” '
During this period, the introduction of the syringe and
hypodermic needle led to many attempts to produce
local anesthesia for surgery, using such agents as mor-
phine, chloroform, water, and hypertonic salt solutions.”
Anrep’s first paper therefore came at a perfect time and
would surely have lead to wider use of cocaine had he
been a surgeon and published it in a mainstream surgical
journal. In fact, it took another scientist, Sigmund Freud,
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Fig. 2. Anrep’s second paper published in the Rus-
sian journal Vrach. The date at the top reads
“Thursday, November 15th, 1884.” The reference to
Koller, Jellinek, and Katsaurov can be seen in the
left hand column.
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to recognize the potential of cocaine and act on Anrep’s
suggestion. He obtained cocaine and gave it for indepen-
dent testing to two young ophthalmologists, Carl Koller
and J. Konigstein. Koller’'s now-famous paper was pre-
sented to the German Ophthalmological Society in Hei-
delberg on September 15, 1884; he noted in his report
that he was familiar with Anrep’s experiments and
started by confirming Anrep’s results in animals before
applying cocaine to the human eye.' Two weeks later,
Jellinek"® reported similar anesthetic and analgesic ef-
fects when cocaine solution was applied to the mucous
membrane of the pharynx and larynx. During the next 2
months, several other workers published reports of the
use of topical cocaine for anesthetizing the ears, nose,
mouth, trachea, rectum, and genital tract."> On Novem-
ber 15, Anrep published his largely unnoticed second
paper: his account of use of cocaine for various painful
disorders and the first conduction nerve blocks (inter-
costal nerve).® On the same day, Hepburn'* published
his observations regarding the numbing effect of cocaine
after hypodermic injection— observations antedated by
Anrep by 4 years.” Other reports followed throughout
November 1884'%; on December 6, Hall'> announced his
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and Halsted’s experiences in producing nerve blockade
with cocaine (ulnar nerve, musculocutaneous nerve of
the leg, anterosuperior dental nerve, inferior dental
nerve, and lingual nerve) in a letter dated November 26.
Multiple reports of the use of cocaine followed, mostly
involving topical application, infiltration, or both.

His Second Paper

Anrep published an account of his clinical work with
cocaine in the Russian journal Vrach (“Physician”).® The
date of publication is Thursday, November 15, 1884,
some 3 weeks before Hall’s rcport':' (fig. 2). (Because of
the historical importance of this paper, we reproduce it
in its entirety [see Appendix].)

Anrep’s second paper raises a number of questions.
First, why did he publish it in Russian when the major
scientific language of the day was German, especially
because his previous paper was published in German?
We are unaware of any reference to this paper in the
contemporaneous literature and, given the level of inter-
est in cocaine at the time, can only conclude that the
reason for this was the language and journal chosen. It is
likely that Anrep’s paper was available in America, be-

202 Iudy 01 uo 3sanb Aq Jpd-€£000-000£0666 L-2¥S0000/L5796€/068/€/06/4Pd-8[0n1E/ABO|0ISBUISBUE/WO JIBYIIBA|IS ZESE//:d}Y WO} papEojumoq




VASSILY VON ANREP AND REGIONAL ANESTHESIA

893

cause it is listed in the Index-Catalogue of the surgeon-
general’s office in Washington'® and volume 5 of Vrach
is listed in the US Union List of Serials as being issued to
nine other major American academic libraries.'” Presum-
ably unread in its original Russian form, it is unlikely to
have been abstracted in English because none of the
abstracting journals of the time include reports of Rus-
sian articles (C. Ruggere, personal communication,
1998). One can only assume that Anrep was either un-
aware of the limited access of the medical community to
Russian articles or merely did not attach adequate im-
portance to his work.

Second, why did he wait for 4 years after his first paper
before describing his clinical studies? Anrep finished his
first paper by claiming he had been too busy to investi-
gate the properties of cocaine fully and started his sec-
ond paper by repeating the claim. One cannot deny the
demands made by his medicopolitical career, particu-
larly given the events happening in Russia at the time,
but if he truly had glimpsed the potential of cocaine, it is
hard to see how he could have let this lie. At the very
least, one might have expected letters to journals and
prominent surgeons publicizing his discovery. More-
over, Anrep did not report any clinical experience of the
use of cocaine for surgery, despite his acknowledgement
of its place as a local anesthetic in general. Furthermore,
Anrep appears to have stopped his medical experimental
work completely from the time of his second paper;
certainly we have no record of any further publications
regarding cocaine or any other medical topic after his
second paper (Y. Golikov, personal communication,
997

Conclusion

On the face of it, there are similarities between Anrep
and the introduction of regional anesthesia and Craw-
ford Long and the introduction of ether general anesthe-
sia.'"® Although there is good evidence that both had
been using their respective technique earlier than the
widely acknowledged “fathers,” each have been over-
shadowed by others. In the case of Long, he merely
failed to come forward until ether had been publi-

t I P. Katsaurov, Russian ophthalmologist, having read of Koller’s
demonstration, published his account shortly before Anrep’s second
paper: Katsaurov IP. About the anesthetic influence of Cocaine on
eyes. Vrach 1884; 5(43):733-6. Of interest is the fact that, despite
being a compatriot of Anrep, Katsaurov makes no mention of Anrep’s
work—we have no explanation of why this might have been
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cized.'® Anrep, conversely, missed the opportunity to
introduce the world to a great discovery fwice: having
suggested the use of cocaine for surgery, he failed to
explore it, and having used cocaine clinically, he then
failed to publicize it. As it is, the early pioneers generally
acknowledged Anrep’s contribution (but only with ref-
erence to his first paper),'”*” whereas more recent au-
thors tend not to mention his input at all.> Given the
variety and number of nerve blocks described by Hall,'”
he and Halsted had probably been experimenting with
cocaine in this manner soon after Koller’s landmark
report. However, there is no suggestion that Halsted and
Hall had been using cocaine before the Heidelberg Con-
gress on September 15, 1884, whereas it is more than
likely that Anrep had been doing so for some consider-
able time before this historic date, given his two papers
regarding the subject.”® We believe that although Hal-
sted, Hall, and others should of course be credited with
the enormous impact of their achievements in develop-
ing and publicizing regional anesthesia, Anrep deserves
some credit for his pioneering work, even if it represents
something of a missed opportunity.

Appendix—Translation of Anrep’s 1884
paper®

As far as I know, I was the first to point out the local anesthetic
property of cocaine in my work on the physiologic properties of
cocaine, printed as far back as 1879, and among indications for ther-
apeutic use of this substance I pointed in the first place to local
anesthesia. However, until very recently there were no attempts for
such applications of cocaine; that is why I am so pleased to find full
confirmation of the soundness of my suggestion to utilize this property
of cocaine for therapeutic purposes. Almost simultaneously Koller,

Jellinek and Katsaurovi announce the anesthetic action of cocaine.

The findings of the latter suggest that the anesthesia produced by local
application of cocaine is so complete that it can allow operations, such
as enucleation of the eyeball to be painlessly conducted

During the last several years I have prescribed cocaine more than
once for either external or internal use. However, since my observa-
tions had the features of casual observations and were not carried out
under clinical conditions, I did not report them. But now, when the
anesthetic property of cocaine is the “vogue of the day,” I consider it
appropriate to announce briefly the results of those observations. Now
I can supplement my already published studies on cocaine with the
following.

Submerging one of the paws of a frog into a cocaine salt solution
(0.2-0.05%) [sic] and the other paw into a sodium chloride solution
(0.4%) or into boiled water, we can be convinced only 10 -20 minutes
later by the rather distinct anesthesia of the sensory nerve endings of
the paw submerged in cocaine solution. Tactile and temperature stim-
uli produce significantly weaker effect [on that paw| than produced on
the other paw and even no effect at all. Application of [cocaine]|
solution of different strength to the tongue always produces weaken-
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ing or complete loss of gustation for sweet and sour; pinprick on the
mucosa feels only like a light touch. Subcutaneous injection of such
minuscule amounts of cocaine as 1-5 mg results in complete sensory
loss in the skin around the injection: puncturing the skin with a pin is
not felt and burn with a match does not produce pain. Lubrication of
mucous membranes with cocaine as well as its internal use causes
dryness of these membranes, diminishing distinctly their secretion.
Gastric secretion and secretion of saliva and tears decrease in exactly
the same fashion; it seems that sweating also decreases noticeably (in
people suffering from tuberculosis).

We have to point out that the anesthetic influence of cocaine is
always short-lived, i.e., counting from the time of administration, lasts
no longer than 10-20 minutes. However, it could be prolonged arbi-
trarily if injection, lubrication, etc., would be repeated. In acute ure-
thritis presenting with severe pain on micturition urethral injection of
8-10 g 0.4%-0.9% aqueous solution of cocaine hydrochloride com-
pletely eliminated the pain with the next urination, and also transiently
alleviated the frequency. Such injections when repeated in 4-5 hours
did not affect negatively the course of the urethritis, and even seemed
to speed up healing.

Cocaine has a very distinct anesthetic effect in photophobia. I have
had only two observations, yet both of them very convincing (photo-
phobia in iritis and keratitis phlyctenosa). After application to the eye
of several drops of maximally saturated solution of cocaine salt the
patients could look at light for some time without any discomfort. This
effect lasts several minutes and starts to dissipate afterwards. Since the
application of eye drops in such cases is rather difficult and associated
with pain, and because of the abundant tear secretion which makes it
less expedient, and also because saturated solutions are used that
always have somewhat acidic pH, it is much more convenient to use
“eye-baths” with weak solutions (0.2-0.1%) [sic]. Apart from its anal-
gesic effect, cocaine also has two other very important properties: it
dilates the pupils and decreases the secretion of tears. The application
of cocaine could be continued without any fear over a long period of
time; no side effects are noted. The mydriasis after cocaine application
is almost as complete as the one after atropine, but it is not as
long-lasting; actually, it could be maintained for days, which might
make it suitable for diagnostic use when examining the eye with an
ophthalmoscope.

In one case of acute pleuritis presenting with severe sharp shooting
pain, I injected cocaine solution (0.025 g) into one of the intercostal
spaces on the affected side: in less than 10 minutes the pain subsided
completely, the patient could take a deep breath. The effect lasted for
more than two hours. It was exactly in the same fashion that the
excruciating pain caused by intercostal neuralgia disappeared after
injection of the same amount of cocaine in the corresponding inter-
costal spaces. The patient was given eight series of injections over five
days with no change in the course of the disease which was eventually
successfully treated by punctate burns with Pacquelin’s thermocauter,
yet the temporary relief [from the injections] was the best we could
hope for in the meantime.

In three cases cocaine was used by me for treatment of painful
ulcers. Application of cocaine ointment or powder mixed with inert
substances, yielded completely satisfactory results. Application of co-
caine powder over exudative eczema of the scrotum associated with
severe pruritus, completely relieved the itching for more than three
hours. The same effect was achieved with cocaine solution com-
presses. Finally, having in mind that cocaine distinctly decreases dif-
ferent secretions, I tried lubricating with cocaine solution the nasal
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mucosa in cases of acute rhinitis. The only consequence was a short-
lasting decrease of secretions, but there seemed to be no noticeable
change in the course of the disease.

Thus, we can see that the range of the indication for cocaine as a
local anesthetic is rather wide. I convinced myself in this property of
cocaine five years ago in my animal experiments, yet I was far from the
thought that the anesthesia produced by cocaine could be as complete
as to allow carrying out painful operations such as eye enucleation. I
am convinced that in some cases cocaine will limit the use of mor-
phine, having some advantages with its local anesthetic properties.
First, cocaine belongs to the group of the alkaloids with weak systemic
effect; second, tolerance does not build, that would require increase of
the dose; finally, it does not lead to signs of chronic intoxication. Its
use for diagnostic purposes in the examination of the eyes, larynx and
the genitalia, are, of course, preferred to the administration of atropine,
morphine and potassium bromide, and also to chloroform, because the
effects of cocaine are quickly transient, not associated with any side
effects or sequelae, and are always quicker and more reliable than
these of potassium bromide. Maybe now, when cocaine became the
“vogue of the day,” attention would be paid to many of its other very
important properties. But we can talk about that next time.

The authors thank the members of the von Anrep family; Dr. Y.
Golikov and G.A. Churakov of The Institute of Experimental Medicine,
St. Petersburg, Russia; Ms. C. Ruggere of the Institute for the History of
Medicine, Johns Hopkins University, Baltimore, Maryland; Ms. E. Ple-
ticha-Geuder of the University of Wirzburg, Germany; Dr. N. Fauvel for
translations from French; and Drs. S. Kaldewey and ] Dziersk for
translations from German. Translations from Russian are by K.V.
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