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Summary. Background: The supine head-down tilt po-
sition is routinely used in intensive care when inserting a
central venous catheter to increase the lumen of the
jugular or subclavian vein and to prevent air embolism
during this procedure or to correct severe hypotension.
The head-down tilt position is credited to the German
surgeon Friedrich Trendelenburg (1844–1924), and is
consequently named after him as the ‘Trendelenburg
position’ or ‘Trendelenburg posture’.

Methods: Analysis of relevant literature.
Results: Although a brilliant surgeon and excellent

scientist, Friedrich Trendelenburg was not the first who
utilized the posture that is named after him. The Dutch
physician Abraham Cyprianus used a similar technique
more than 170 years earlier in 1694. Furthermore, the
terms ‘head-down tilt posture’ or ‘semi-inverted posture’
are more accurate to describe the posture in which we
place our patients nowadays. This posture is not the same
posture as the classic ‘Trendelenburg position’. The pos-
ture in which we place patients during diagnostic, thera-
peutic and experimental interventions nowadays is
identical to the ‘semi-inverted posture’ described by Cy-
prianus in 1694 and by Hewitt & Sheild in 1896 and not to
Trendelenburg’s posture.

Conclusions: The posture in whichwe place patients
during diagnostic, therapeutic and interventions and
during clinical experimental research nowadays is iden-
tical to the ‘semi-inverted posture’ described by Hewitt &
Sheild in 1896 and not to Trendelenburg’s posture. We
should name it in the most accurate way (semi-inverted
posture).

Keywords: Trendelenburg, head-down tilt position, his-
torical review.

Introduction

The supine head-down tilt position is routinely used in
intensive care when inserting a central venous catheter
to increase the lumen of the jugular or subclavian vein
and to prevent air embolism during this procedure [1].
The position is also, since 1909, used to correct severe
hypotension [2–4]. Theoretically, in this position lower
abdominal organs shift upward and out of the pelvis
and increase blood flow to the brain. It is assumed that
this position will divert blood from the lower extremi-
ties into the central circulation, which augments car-
diac filling, increase in central blood volume and
increase in cardiac stroke volume. It is used to treat
supraventricular tachycardias [5], to enhance the ef-
fects of spinal anaesthesia [6, 7], for ultrasound detec-
tion of intraperitoneal fluid [8], to improve oxygenation
after liver surgery [9], as a tool to screen for the
presence of a low CSF fluid [10] and many other
indications in medical treatment and diagnostics. Fur-
thermore, it is also used in intensive care to evaluate
microcirculatory response to autotransfusion in criti-
cally ill patients [11, 12]. In the supine head-down
position, the patient’s head and upper body are tilted
down, allowing the patient’s pelvis, feet and legs to
remain above the level of the heart.

The head-down tilt position is credited to the Ger-
man surgeon Friedrich Trendelenburg (1844–1924), and
is consequently named after him as the ‘Trendelenburg
position’ or ‘Trendelenburg posture’ [13]. Every physician
and nurse knows what to do when ordered: ‘Place the
patient in Trendelenburg! ’. The eponym is, till date, used
in numerous scientific publications. The supine position
in which the head is placed higher than the feet is known
as the ‘reverse Trendelenburg position’ or ‘anti-Trendelen-
burg position’, which is commonly used in cerebral neu-
rosurgical procedures [14, 15].

But, is the posture bearing Trendelenburg’s name
the same posture as the head-down tilt position in which
we place patients nowadays? And, secondly, was Tren-
delenburg really the first to use this posture? In this
article, we try to answer both questions.
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Methods

We read and analysed the original publications by Tren-
delenburg and his students and subsequently searched,
between 1700 and 1900, the most commonly used surgi-
cal textbooks on descriptions of the head-down tilt
position.

Results

Friedrich Trendelenburg and his ‘Beckenhochlagerung’

Trendelenburg used the head-down tilt position with 45�

raised pelvis and legs for the first time in the transvesical
surgical approach to repair a vesico-vaginal fistula. He
performed this procedure when working as a surgeon at
the University of Rostock in eastern Germany (between
1875 and 1882). He mentioned this in his autobiography:
“Elevation of the pelvis . . . owe their origin to my time in
Rostock” [16, 17]. However, his student Willy Meyer
described that Trendelenburg applied the surgical pos-
ture first and on a larger scale only after 1882, when he
was working in Bonn: “ . . . as the elevation of the pelvis at
first is tried out and subsequently worked out..” [18].
Meyer described and illustrated (Fig. 1) the 45� head-
down tilt position in the scientific literature for the first
time in 1885 [19] and published an article on the 30-year
experience with the surgical position in 1914 [18]. Tren-
delenburg himself described the position, which he
named ‘Beckenhochlagerung’ (‘raised pelvic position’), for
the first time in 1890 [20]. Meyer, who worked after 1884
as a surgeon in New York, introduced the technique at the
end of 1884 in the United States under the name

‘Trendelenburgs Posture’ or simply ‘Trendelenburg’, after
which it was commonly applied and named so in the
United States and entered the American surgical litera-
ture [21–24]. August Schachner, surgeon of the Louisville
city hospital stated in 1895: “One of the most valuable of
the recent additions to practical abdominal surgery is the
Trendelenburg position.” [22]. So, it was Meyer who in-
troduced the well-known eponym honouring his teacher.
Trendelenburg himself named the position ‘Einen kleinen
Kniff’ (‘a little trick’), but Meyer thought that inappropri-
ate “ . . . so as we, as thankful students and colleagues,
think different..” [18]). Trendelenburg intended the sur-
gical posture only for operations on the bladder, but in
the winter of 1887–1888 he extended the use to all surgery
concerning the pelvic floor [25]. In the classic
‘Trendelenburg posture’, as described by Meyer and
Trendelenburg, the whole body of the patient is sloped
head downwards, so as to make the horizontal plane an
angle of about 45�, with the knees flexed (Figs. 1, 2). The
flexure of the knees prevents slipping of the body head-
wards. Hewitt & Sheild distinguished in 1896 the Tren-
delenburg posture from the ‘semi-inverted posture’ [23]
(Figs. 2, 3). This ‘semi-inverted posture’ ismuchmore like
the posture used in modern medicine, which is now
commonly incorrectly named ‘Trendelenburg’s posture’.
The ‘semi-inverted posture’ is identical in the modern
‘head-down tilt posture’.

Fig. 1: Trendelenburg’s ‘Beckenhochlagerung’ (from W. Meyer, 1914
[17])

Fig. 2: Depiction of Trendelenburg’s posture by Hewitt & Shield, 1896
[22]

Fig. 3: Depiction of the semi-inverted posture by Hewitt & Shield, 1896
[22]
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Unfortunately, several errors concerning the history
of the Trendelenburg’s posture have entered the modern
scientific literature. According to Miller [27], it was not
Trendelenburg, but the German surgeon Bernhard Bar-
denheuer (1839–1913), who described the head-down tilt
position in abdominal surgery first. According to Miller,
Trendelenburg used and taught the position after 1860,
when it was already introduced by Bardenheuer. As we
know from the original publications, Trendelenburg used
the position for the first time in 1882. Bardenheuer started
his surgical career as an assistant in the surgical clinic of
the Rheinisch Friedrich-Wilhelm University in Bonn in
1865. After completing his training, Bardenheuer moved
to the University clinic of Heidelberg, where he special-
ized himself in urological, gynaecological and orthopae-
dic surgery. In his book on abdominal surgery [27]
published in 1887, is however nomentioning of the raised
pelvic positioning. Miller also concluded that it was the
surgeon Johannes Friedrich August von Esmarch (1823–
1908) who “ . . .described . . . .in his ‘Surgical Technic’ of
1873’: ‘For this operation, Trendelenburg’s position is
generally employed’”. But Miller was wrong in describing
that 1873 was the publication year of Von Esmarch’s
book. Johannes von Esmarch published his ‘Chirurgische
Technik’ in 1892 [30]. This book was subsequently trans-
lated in English and published for the first time in 1901
[31]. Wilcox and Vandam, in their article on the history of
Trendelenburg’s position [28], copied uncritical and lit-
erally the mistakes made by Miller. Last, it is often men-
tioned that Walter B. Cannon (1871–1945), a famous
American physiologist, was the first to promote in 1919
the use of the Trendelenburg’s posture as a treatment of
shock [3, 4, 32]. But before that the British anaesthetist
Dudley W. Buxton (1855–1931) already described the use
of the posture for correcting shock in 1909: “In the
Trendelenburg position this shock is lessened . . . .”[2].

It is, based on the original publications, not difficult
to conclude that it was not Bardenheuer who introduced
the surgical position before Trendelenburg in the late
nineteenth century in the German surgical world. And
also that Trendelenburg introduced the surgical posture
after 1882, and not between 1860 and 1870, as Miller,
Wilcox and Vandam thought.

Trendelenburg introduced the ‘Beckehochlagerung’
as surgical position primarily to improve surgical exposure
of the pelvic organs, but he was not the first to describe it
for this particular indication in the scientific literature.

Wilhelm Alexander Freund (1877) and Joseph Kocks
(1879) gynaecological cases

The German gynaecologist Wilhelm Alexander Freund
(1833–1917) held on April 9, 1877, a lecture for the
‘Gesellschaft fur Geburtshilfe und Gynäkologie’ in Berlin
in which he described the surgical procedure for operat-
ing in the pelvic floor. He named: “The patient is posi-
tioned with head down, the pelvis strongly raised”.

Two years later, in 1879, the German gynaecologist
Joseph Kocks (1845) published an article concerning an
abdominal hysterectomy [33]. Before starting the proce-

dure he postured the patient with her head down and
lower body elevated. It should be noted here that, at 1882,
when Trendelenburg accepted his chair at the University
Hospital of Bonn, Kocks was working there as a reputable
gynaecologist. It is to be assumed that Kocks’ surgical
posture technique inspired Trendelenburg to perform
operations in the lower abdomen after placing head-
down and with raised pelvis and legs.

Abraham Cyprianus surgical case (1700)

In 1700 the Dutch surgeon/medical doctor Abraham
Cyprianus (1655/1660–1718) published his ‘Epistola his-
toriam exhibens foetus humani post XXI. menses ex uteri
tuba, matre salva ac superstite excisi’, a 94-page book in
which several remarkable case histories are described
[34]. Themost spectacular case in the book is the detailed
description of the delivery of an ectopic pregnancy by
laparotomy Cyprianus performed in a living woman in
1694 [35].

Cyprianus described the position in which he
placed the patient before surgery with the head down
and feet elevated: “As a precaution, and to prevent the
intestines to slide down, I had placed the woman in such a
position that the upper part of her body lied a little lower
than the lower part..”.

Discussion

Although a brilliant surgeon and excellent scientist, Tren-
delenburg was not the first who invented and utilized the
posture that is named after him. Thiery concluded that
Trendelenburg was not the ‘inventor’ of the raised pelvic
position. He mentioned that the principle was already
mentioned for the first time by Celsus (40-20 BC) for the
treatment of abdominal injuries [13]. Celsus described
briefly that in case of open wound of the abdomen, ‘The
patientmust be laid on his back, with the hips raised pretty
high’ (Book VII, chapter XVI, ‘On the wounds of the belly
and intestines’) [36, 37]. Celsus did not describe why this
must be done. In the more modern literature, it was
Cyprianus who used the technique of head-down tilt
posture, although not as extreme as the Trendelenburg
position in 45�, during surgerymore than 170 years earlier
in 1694. Freund used it in 1877 and Kocks in 1879 for the
same indication as Cyprianus did before and Trendelen-
burg thereafter. There are historical facts from which we
can assume that it was Joseph Kocks who inspired Tren-
delenburg for using the surgical posture. The eponym
‘Trendelenburgs position’ is put forward by his admirer
Willy Meyer when he published his 1885 and 1914 papers
and when Meyer introduced the surgical position in 1884
in the United States. Had Meyer not adored Trendelen-
burg so deeply, the eponym would most probably not
exist.

The terms ‘head-down tilt posture’ or ‘semi-inverted
posture’ are more accurate to describe the posture in
which we place our patients nowadays. This posture is
not the same posture as the classic ‘Trendelenburg
position’. This latter eponym should not be used anymore
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in modern literature when the patient is not placed in a
position in which the whole body is sloped head down-
wards, so as to make the horizontal plane an angle of
about 45�, with the knees flexed. This position is nowa-
days seldom used.

Conclusion

The posture in which we place patients during diagnostic,
therapeutic and interventions and during clinical experi-
mental research nowadays is identical to the ‘semi-in-
verted posture’ described by Hewitt & Sheild in 1896 and
not to Trendelenburg’s posture. We should name it in the
most accurate way as semi-inverted posture.
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Sammlung Klin Vorträge 1890;109:3372–92.

[21] Husson FC. Trendelenburg on operations for vesico-vaginal
fistula, and on the elevation of the pelvis during operations in
the abdominal cavity. Ann Surg 1890;11:463–6.

[22] Schachner A. Suggestions for a portable intrument bag; operat-
ing overalls; a bandage for suprapubic dressings; a blanket for
protection of patients during operations; a table for the Tren-
delenburg posture; the sterilization of sponges; an antiseptic
soap paste. Ann Surg 1895;21:279–95.

[23] Hewitt F, Sheild AM. On posture in its relation to surgical
operations under anaesthetics. Med Chirur Trans 1896;79:1–39.

[24] Keen WW. The advantages of the Trendelenburg posture during
all operations involving directly or indirectly the cavities of
the mouth, nose, and the trachea with a report of two cases of
erithelioma and sarcoma of thye tonsil. Ann Surg 1897;26:
96–102.

[25] Tilden Brown F. Air-distention of the bladder in suprapubic
cystotomy. Ann Surg 1897;25:141–54.

[26] Grunert E. Zur Beckenhochlagerung. Langenbecks’ Archiv Chir-
ur 1914;129:146–67.

[27] Miller AH. Surgical posture: with symbols for the record on the
anesthetist’s chart. Anesthesiology 1940;1:241–5.

[28] Wilcox S, Vandam LD. Alas, Poor Trendelenburg and his posi-
tion! A critique of its uses and effectiveness. Anesth Analg
1988;67:574–8.

[29] Bardenheuer B. Der extraperitoneale Explorativschnitt. Die dif-
ferentielle Diagnostik der chirurgischen Erkrankungen und
Neubildungen des Abdomens. Enke: Stuttgart, 1887.

[30] Von Esmarch JFA. Chirurgische Technik. Leipzig: Verlag von
Lipsius & Tischer, 1892.

[31] Von Esmarch JFA. Surgical technic: a textbook on operative
surgery. New York: MacMillan Co, 1901.

[32] Shammas A, Clark AP. Trendelenburg positioning to treat
acute hypotension: helpful or harmful? Clin Nurse Spec 2007;
21:181–7.
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