Thrombosis Research 182 (2019) 194-204

Contents lists available at ScienceDirect

THROMBOSIS
RESEARCH

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Review article

Venothromboembolic signs and medical eponyms: Part I R

Check for
f updates

Fan Ye”, Halil Tekiner”, Eileen S. Yale®*, Joseph J. Mazza“, Carolyn Stalvey®, Steven H. Yale

& University of Central Florida College of Medicine, Graduate Medical Education, 6850 Lake Nona Blvd, Orlando, FL 32827, United States of America

Y Erciyes University School of Pharmacy, Department of the History of Pharmacy and Ethics, Kayseri 38280, Turkey

© Department of General Internal Medicine, University of Florida, College of Medicine, 2000 SW Archer Rd., Gainesville, FL 32608, United States of America

d Clinic Research Institute, 1000 North Oak Avenue, Marshfield, WI 54449, United States of America

€ Department of General Internal Medicine, University of Florida, College of Medicine, 7540 W. University Ave., Gainesville, FL 32610, United States of America
fUniversity of Central Florida College of Medicine, Department of Internal Medicine, 6850 Lake Nona Blvd, Orlando, FL 32827, United States of America

ARTICLE INFO ABSTRACT

Keywords: Eponyms are honorific terms ascribed to individuals who discovered a sign, test, syndrome, technique, or in-
Venothromboembolism strument. Despite some contentions, eponyms continue to be widely ingrained and incorporated into the medical
Eponyms literature and contemporary language.

History Physical signs are considered unreliable methods alone for detecting deep venous thrombosis (DVT). The
f/ligrf:ltslow accuracy of the majority of these signs is unknown. For those signs that have been studied, there are a number of

methodological limitations hindering the ability to draw meaningful conclusions about their accuracy and va-
lidity in clinical practice. Nevertheless, some findings when present and used in conjunction with other key
signs, symptoms, and aspects of the patients history may be useful in further supporting the clinical suspicion
and likelihood of DVT and/or pulmonary embolism (PE) or venothromboembolism (VTE). These signs also
provide the means to better recognize the relationship between clinical findings and VTE. The acquisition of
historical knowledge about these signs is important as it further enhances our understanding and appreciation of
the diagnostic acumen that physicians were required to employ and to diagnose VTE prior to the advent of
advanced imaging methods. Described in this paper is a brief overview of thrombosis as enumerated by Rudolf

Virchow, and eponymous signs described in the late eighteenth and nineteenth centuries.

1. Introduction

Prior to the advent of advanced imaging techniques, physicians
devised a variety of physical examination maneuvers described as signs
of medical eponyms, as methods to detect lower extremity deep vein
thrombosis (DVT) and pulmonary embolism (PE) or veno-
thromboembolism (VTE). Eponyms are present in the medical literature
because they reflect a simpler way of describing complex diseases,
structures, or signs. They are honorific terms ascribed to individuals for
their accomplishments, which may include identifying a sign, test,
procedure, syndrome, medical device, or surgical technique.

Eponymous signs of venous thrombosis of the lower extremities
were devised based on enumerating distinct clinical features found on
physical examination including swelling, increased temperature, pulse,
venous pain, and tenderness through palpation, compression, or
movement. Symptoms when present are caused by functional

obstruction and/or inflammatory changes within the vessel wall.

The paper first provides the readers with a historical perspective
and framework of the three factors, as described by Rudolf Virchow,
required for thrombosis formation, followed by presenting a brief bio-
graphical information, signs as originally described, and if available,
there sensitivity and specificity. We present these signs chronologically
based on the year they were first reported. Our goal is to recognize
those pioneers whose aim was to advance the field of medicine by
identifying methods to diagnose VTE, provide insights regarding the
anatomical relationship and pathophysiological processes proposed for
each sign, and determine the application of the sign in clinical practice.

2. Methods

PubMed, Medline, online internet word searches, and bibliographies
from source text and textbooks were used. PubMed was searched using
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the Medical Subject Heading (MeSH) of the name of the eponyms and
text word(s) associated with the sign.

3. Discussion
3.1. Historical aspects of venothromboembolism

Prior to Rudolph Virchow's (1821-1902) description of the three
phenomenon that account for thrombosis in the pulmonary artery,
physicians already began to recognize the importance of movement of
blood, inflammation, and substances within blood that lead to the de-
velopment of a thrombus [1-10]. It was Aristotle (384 BCE-322 BCE)
who initially postulated the existence of factors in blood that promote
coagulation and thrombus formation:

There is another kind of ines or fibre that is found in the blood, but
not in the blood of all animals alike. If this fibre be left in the blood,
the blood will coagulate; if it be removed or extracted, the blood is
found to be incapable of coagulation [11].

Virchow is credited for eloquently synthesizing these concepts,
based on his own experimental work in dogs pulmonary arteries, into
three principals that have stood the test of time and recalled by phy-
sicians as “Virchow's triad”. These factors encompass the phenomenon
of stasis of blood flow, inflammation, and hypercoagulability of blood.
Virchow's name is of historic importance and most highly recognized
among physicians as being associated with VTE. To provide the reader a
perspective regarding his work, we briefly describe his experimental
findings and contributions to this field of medicine.

Galen originally introduced the word “thrombosis” which was
Greek for “curdling” [12]. However, Virchow is credited for first
coining the term thrombosis to describe a blood clot when editing Ge-
sammelte Abhandlungen zur Wissenschaftlichen Medicin (Handbook of
Special Pathology and Therapy) collated in 1910 into a single work
entitled Thrombosis und Embolie (Thrombosis and Emboli):

When I was editing the Handbook of Special Pathology and Therapy
(vol. 1., p 156), I worked on the section of obstruction and grafting
in the vascular system, and decided to introduce a new name. I
chose the name thrombosis, as a way to have satisfied the medical
terminology [13].

Virchow was also the first to use the term “embolia” when de-
scribing the processes whereby a loose body or thrombus is propagated
in the blood stream:

For the question naturally arises how far particular disturbances that
can be designated by the name pyaemia may, in the consequence of
softening the thrombi, be evoked in the body. To this we may an-
swer that secondary disturbances certainly frequently occur, but not
so much by the immediate introduction into the blood of the li-
quefied softened masses as by the detachment of larger or smaller
fragments from the end of the softening thrombus which are carried
along by the blood current and driven into remote vessels. This gives
rise to the very frequent process upon which I have bestowed the
name Embolia [14].

He reported based on autopsy studies that pulmonary emboli arise
from venous thrombi:

It remains to be explained how primary spontaneous coagulation of
blood occurs in the pulmonary artery, since this mode of genesis has
been established as a fact by eminent investigators. Such coagula-
tion would be quite similar to what we see occurring spontaneously
in the body veins and right heart, and thus, the same conditions
would have to be established for their formation. Of course, I limit
myself here to the actual primary occurrence of clots, regardless of
previous diseases of the lung parenchyma, or the vessel walls. I
explain from the outset that I am not against the possibility of blood
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clotting in the pulmonary arteries at all, but only against the pos-
sibility of such coagulation developing under the same conditions,
or, as one says, for the same reasons as in the veins of the body. If
such a possibility existed, an argument which I have made earlier
and in which I still believe would be entirely true, namely, that in all
cases where old, primary clots were found in the pulmonary artery,
upon closer examination, the origin in the veins can be show.
Therefore, pulmonary clots never occur without venous clots and
the existence of the former is sure proof of the occurrence of the
latter [15].

In a series of experiments, he introduced several different foreign
substances into the pulmonary artery and accounted for three possible
consequences of obstruction within this artery [13]:

1) Phenomena of irritation of the vessel and its neighborhood,
2) Phenomena of blood clotting,
3) Phenomena of the interruption of the bloodstream.

Virchow also described the mechanism leading to inflammation of
the vessel wall and propagation of a clot:

My experiments on the artificial obstruction of the pulmonary ar-
teries as well as those about the obstruction of the body's arteries
have, in part, shown another way for developing disease. Emboli
acting as mechanical or chemical irritating bodies in the vessel walls
lead to secondary inflammation, which varies according to the
nature of the stimulus and can extend far beyond its original loca-
tion. (...) Already in the preceding we were repeatedly able to
identify primary inflammation of the vessel wall and the consequent
thrombus formation. Here we must dwell on it even more specifi-
cally, because it is precisely this form which most closely resembles
the doctrinaire notions of phlebitis, arteritis, and endocarditis, and
which has been studied by most investigators, without, however,
finding a corresponding solution. Here arises the question of how
inflammation of the vessel wall produces coagulation of blood. For
we cannot allow the view that the mass that fills the vascular lumen
is an exudate of the vessel wall. But as for this form of thrombosis we
must reject both the view of Cruille, that the coagulation of the
blood is the first effect of inflammation, and Rokitansky's statement
that the exudate emerging from the wall of the vessel causes blood
to coagulate. No one has seen such an exudate. Thus, it will be
shown with certainty that inflammation brings its first findings not
in the coagulation of the blood, but rather in the alteration of the
vessel walls [13].

Therefore, a careful analysis of Virchow's work shows that his re-
sults were in reference to the pulmonary artery and embolus, and not
the deep veins of the legs. His discussion and conclusions were in re-
ference to the consequences of thrombosis and propagation of a
thrombus (embolus) rather than development of a clot. He also erro-
neously believed that a thrombus leads to inflammation, rather than a
thrombus occurs as a result of inflammation. Nevertheless, it could be
inferred that by determining the consequence of a thrombus he in-
directly discovered and synthesized the properties and conditions that
cause VTE.

3.2. Trousseau's sign

Armand Trousseau (1801-1867) was born in Tours, Indre-et-Loire,
France and received his doctorate from the Hopital Générale, Paris in
1825 [16]. He was Associate Professor in the Faculty of Medicine, Paris
in 1827, and recipient of the Legion of Honor in 1837 [17,18]. In 1839,
he served as physician at the Hopital St. Antoine followed by an ap-
pointment as Chair of Therapy and Pharmacology [16]. He was ap-
pointed Professor of the Medical Faculty and physician at the Hotel
Dieu, Paris in 1850 [19], elected member of the French Academy of
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Table 1
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Thromboembolism eponymous signs 1873-1945.

Name Year Description of sign

Trousseau 1873  Patients with malignancy present with cachexia, lower extremity swelling with hardening of the saphenous and crural veins. Trousseau's sign of malignancy
also known as Trousseau's syndrome refers to the presence of spontaneous recurrent or migratory venous and arterial thrombosis occurring at multiple sites
(including the superficial veins) in patients with a known or occult malignancy. The other clinical feature of this syndrome includes microangiopathic
hemolysis, nonbacterial thrombotic endocarditis and cardiac emboli.

Mabhler 1895  During the pueperium, increased pulse rate without a corresponding rise in temperature.

Rielander 1906  During the pueperium, pain in the groin under Poupart's ligament and pressure on the same side of the abdomen.

Michaelis 1911 During the pueperium, subfebrile rise in temperature.

Ducuing 1929  Pain located under the inguinal ligament, iliac fossa, popliteal fossa or calf elicited by gentle pressure.

Denecke 1929  Sharp pain in the sole of the foot typically located in the posterior region of the plantar arch occurring upon standing after prolonged bedrest.

Olow 1930 Calf is grasped between the knee and lower and middle third of the leg (where the triceps surae forms the Achilles tendon). Sign is positive if pain is felt
when forward moderate pressure is applied anteriorly toward the tibia.

Payr 1931 Pain on pressure over the medial plantar aspect of the foot at the calcaneus inferior to the ankle. Early sign of lower extremity thrombosis being in some
cases the only symptom occurring immediately or within 24 h prior to the development of edema, leg swelling, calf infiltration and increased resistance of
the calf muscle upon passive dorsiflexion of the foot.

Meyer 1932  Pressure applied over the posterior tibial vein medially in a posterior to anterior direction against tibia caused pain.

Krieg 1935 Pressure applied over the vein on the adductor canal, groin, lower leg, calf or sole of the foot caused pain

Westermark 1938  Absent vascularity on chest radiograph in patients with pulmonary embolism.

Pilcher 1939 In patients with an unexplained rise in temperature, uncover both legs for 10 min. If thrombus is present the leg is warmer compared to the unaffected leg.

Hampton 1940  Irregular humped shape shadow on radiograph in patients with pulmonary infarction.

Homans 1941 Discomfort behind the knee on forced dorsiflexion of the foot.

Bisgaard 1941 Infiltration of the calcaneo-malleolar region manifested as a deep pressure pain.

Bauer 1941 Restlessness of the leg and transitory aching of the calf.

Bancroft 1945 Both knees are semiflexed with the feet resting on the bed. On the affected leg palpation reveals the presence of edema. Pain is elicited when the

gastrocnemius muscle is compressed against the posterior surface of the tibia.

Medicine in 1856 [20], and served as chair of Therapeutics and Medical
Matters at Charité Hospital in 1864 [16].

Trousseau recognized the occurrence of thrombi in patients with
cancer [21,22] (Table I):

A long well known fact that the blood of cachectic persons has a
strong tendency to coagulate explains the frequency of coagula in
the vessels of tuberculous patients who have reached the cachectic
stage of their disease. I wish also to recall to your recollection some
of the facts, which prove that the same spontaneous coagulation is
common in cancerous patients and gives rise to phlegmasia alba
dolens. In Saint-Bernard's ward, I had frequent opportunities of
observing this phenomenon in women affected with cancer of the
uterus. Patients of this description in the last stage of their disease
present with symptoms of cachexia, and then, all at once, the in-
ferior extremities become swollen soon after which the saphenous
and crural veins can be felt to be hardened. In such cases, it is found
on examination after death that their hard condition is owing to
cruoric or intra-vascular fibrinous clots (...). I have long been struck
with the frequency with which cancerous patients are affected with
painful edema in the superior or inferior extremities, whether one or
the other was the seat of cancer. The frequent concurrence of phleg-
masia alba dolens with an appreciable cancerous tumor led me to
inquire whether a relationship of cause and effect did not exist be-
tween the two, and whether the phlegmasia was not the con-
sequence of the cancerous cachexia. I have since had an opportunity
of observing other cases of painful oedema where there existed a
cachexia referable neither to the tubercular diathesis, puerperal
state, nor chlorosis. At autopsy I found visceral cancer but during
life there was no appreciable cancerous tumor. I have thus been led
to the conclusion that when there is a cachectic state not attribu-
table to a tuberculous diathesis, or to the puerperal state, there is
probably a cancerous tumor in some organ [23].

It should be recognized that another sign which bears his name is in
associated with latent tetany [24] (Table II).

3.3. Mahler sign

There is limited historical information on Richter A. Mahler
(1863-1941). His manuscript entitled “Thrombose, Lungenembolie und
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plotzlicher Tod” (Thrombosis, Pulmonary Embolism and Sudden Death)
during the postpartum period, was part of a two-volume collection of
papers written by physicians at the Dresden Gynecology Clinic, and
edited by Professor G. Leopold, Medical Council of Obstetrics and
Gynecology [25]. Cumston publication in 1908 contained a translation
of Mahler's work (Table I):

In a typical thrombosis the pulse rises and continues to rise while the
temperature remains perfectly normal. If there is edema, a throm-
botic strand may be palpable, or, if pulmonary symptoms arise the
pulse beat reaches its highest point and occasionally the tempera-
ture goes up at the same time. While the temperature will be found
to fall during the next few hours, the pulse will remain rapid for
several days. Sometimes the recognition of thrombosis is made more
difficult by a gradual increase in the pulse rate simultaneous with a
slight rise in temperature at the very commencement of the process.
In such cases however, the diagnosis is pretty certain when there is a
marked divergence between the pulse and temperature curves. On
the other hand, there are cases where the gradual increase in the
pulse rate is not marked, the temperature is normal, and then, again,
there may be a small and very rapid pulse. In these cases one should
also take into consideration the possibility of a thrombosis [26].

Mahler believed that extensive thrombosis within the pulmonary
circulation leads to an increased cardiac output and more frequent and
weaker contractions of the heart, and that the pulse increases pro-
portionally to the extent of resistance caused by size of the thrombus
and decreases with the formation of collateral circulation [27]. He
found that the pulse increases disproportionate to the temperature;
after an initial increase, the temperature falls while the pulse steadily
increases [28].

3.4. Rieldnder sign

Wilhelm August Rieldnder (1875-1926) was born in Erfurt,
Germany, and graduated from the School of Medicine in 1899. After
serving as a voluntary assistant for two months in 1900, he was sub-
sequently appointed resident in the gynecology clinic at the University
Women's Hospital in Marburg, Germany [29]. Between 1903 and 1911,
he served as a head of the training of midwifery students, and in 1904
received his habilitation in Midwifery and Gynecology [29]. He became
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Table II
Other eponymous signs.
Name Description of sign
Trousseau Trousseau sign of latent tetany. Spasmodic contraction of the hand and digits. The fingers are flexed at the metacarpalphalangeal joint and extended at the proximal

and distal phalangeal joints with the thumb is flexed and adducted into the palm.
Payr Payr sign of the knee is an increase pain in the medial knee when downward pressure is applied to the knee while the patient is sitting. Found in patients with disease

involving the medial meniscus and its posterior horn

Table III
Location of symptom and signs.

Location Name of sign

Inguinal ligament Rielander, Ducing

Thigh Krieg

Popliteal Ducuing, Homans

Leg Ducuing, Meyer, Krieg, Pilcher, Bauer
Calf Ducuing, Olow, Krieg, Bancroft

Foot Denecke, Payr, Krieg, Bisgaard

chief physician at a field hospital during World War I, and retired as a
second midwife teacher in 1920 [29].

Rieldnder reported that “pain in the groin, especially under
Poupart's ligament” along with “pain to pressure on the corresponding
side of the abdomen” is a symptom found in thrombosis of the leg
during the puerperium period [30] (Tables I, III).

3.5. Michaelis sign

We were only able to identify limited historical information on Hans
Michaelis who served as a gynecologist in Konigsberg, Prussia (current
Kaliningrad, Russia) [31]. He described in his paper titled “Pro-
dromalerscheinungen der puerperalen und postoperativen Thrombose
und Embolie” (Prodromal signs of puerperal and postoperative throm-
bosis and embolism) the relationship between temperature and
thrombosis:

If T were asked how do you explain these small temperature in-
creases? The expression of what kind of process should they be at-
tributed?, I would say it is a sign that a thrombus is there, which is
not organized in the normal way, but is perhaps in the process of
dissipating from which even the smallest particles are already
crumbling and circulating in the blood. However, without any
bacterial involvement the softening can be explained by the increase
in temperature. (...) I do not claim that any unexplained occurrence
of subfebrile temperatures indicates an embolic risk, but I must say
again according to my observations puerperal postoperative
thromboses and embolisms do not occur out of the blue; there is a
premonitory symptom in the form of subfebrile temperature. If this
occurs, one must think of the possibility of thrombosis or embolism
and act accordingly [32].

Michaelis believed that the temperature is altered prior to throm-
bosis and embolism. According to Michaelis “not every subfebrile
temperature is an index of the onset of thrombosis, but anything over
37.5 °C suggests the necessity for caution and close supervision of the
patients, guarding them against any violent movement, any excitement
or fright, and keeping the bowels loose with oil injections, a mild
laxative, and suitable diet.” [33] (Table I).

3.6. Ducuing sign

Joseph Ducuing (1885-1963) was born in Toulouse, France, and
received his Laureate from the Faculty of Medicine, University of
Toulouse in 1912 [34]. At the Hopitaux de Toulouse (Toulouse Hos-
pital), he was appointed Chief Operating Physician in 1919, associate
professor of general surgery in 1920, and Professor and Chief Surgeon

at the Faculty of Medicine in 1922 [34]. In 1929, he was selected as
Director of the Anticancer Centre (Centre Claudius Regaud) and
founded the regional association for the fight against cancer in 1932
[34]. He was appointed chair of the surgical clinic of cancer from 1938
to 1940 [35]. In 1946, he served at the Purpan Hospital [34], and in
1952 was appointed President of the French Association for Cancer
Studies [36]. The Warsaw Hospital was renamed “The Joseph Ducuing
Hospital” in 1979 in his honor [34]. He recorded in his book Phiébites
Thromboses et Embolies Post-Opératoires (Phlebitis, Thromboses and
Postoperative Embolism) the finding that:

[plhlebitis of the leg causes spontaneous pain in three main regions,
inguinal, popliteal, and the calf. This pain is most often mild, but it
is sometimes severe, deep, dull, gravitational, and continuous, with
some intermittent twinges lasting a few days and gradually im-
proving. We have again seen spontaneously painless postoperative
phlebitis with pain expressed by gentle pressure on the groin, the
popliteal fossa, or the calf. We insist in particular on a small pain
sitting behind the inguinal ligament or in the iliac fossa that we
systematically look for in all our patients. This pain is of great di-
agnostic value to us especially when it is located on the left side or
when it is associated with either a very slight ballooning of the
abdomen, a shiny and edematous condition of the skin, or a slightly
exaggerated circulation of the veins [37].

There is no consensus in the literature what constitutes Ducuing
sign. It has been described in relation to ballottement or a back and
forth movement of the calf [38-41]. Other authors described Ducuing
sign in reference to pain on compression or palpation of either the calf
or groin [42-44] (Tables I, III).

3.7. Denecke sign

Kurt Denecke (1903-1991) studied medicine at the Universities of
Gottingen, Wiirzburg and Munich, Germany passing his state medical
examination in 1927 [45]. He served as First Senior Physician at the
Surgical University Clinic, Erlangen Germany in 1948, a position which
he formerly held prior to WWII in 1937 [45]. In 1952, he was appointed
Associate Professor at the University Hospital [54]. Denecke was acting
director of the clinic in 1954, and Chief Physician of Surgery at the
Surgical Clinic, City Hospital Fiirth, in 1956 [45].

While serving as Professor of Surgery and Chief Physician at
Klinikum Fiirth, Denecke described the finding of lower extremity ve-
nous thrombosis in his paper entitled “Der Plantarschmerz als
Frithsymptom einer beginnenden Thrombose der unteren Extremitét.”
(Plantar pain as an early symptom of incipient lower extremity
thrombosis):

It has been observed that in certain cases, patients who were bed-
ridden for a long time and accidentally get up will experience a
sharp pain in the soles of the feet. This pain was usually localized to
the posterior area of the plantar arch. Strikingly about 24 hours later
the clinical symptoms of lower leg thrombosis occur in the affected
leg [46].

As to the pathogenesis of the pain, Denecke hypothesized that
flexion of the foot causes entrapment of the nerve or pressure on the
vascular and nerve bundles leading to ischemia or congestion and
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dilation of the vessels in the nerve bundles. [46]. Hence, he believed
that the pain is caused by mechanical mechanisms initiated by foot
flexion. He found that plantar thrombosis was found in 2 of 22 cases
where there was no clinical evidence of thrombosis of the leg. Con-
versely, plantar thrombosis was identified in 7 patients all of whom
who had clinically diagnosed femoral vein thrombosis. He re-
commended that patients with suspected lower extremity thrombosis
should routinely be assessed for pressure pain on the medial half on the
dorsum of the foot, immediately distal to the toes [46] (Tables I, III).

3.8. Olow sign

John Olow (1883-1948), was born in Malmo, Sweden and received
his medical license in 1910 and doctorate of medicine in 1913 from
Lund University [47]. In 1914, he held a clinical teaching position in
obstetrics and gynecology and in 1917 served as first-class marine
physician [47]. He was appointed Professor of Obstetrics and Gyne-
cology at the Upsala, Sweden, Gynecological Clinic and Senior Physi-
cian in the Obstetric and Gynecology Department at Academic Hospital
in 1923 [47]. Olow served as Professor of Obstetrics and Gynecology at
the Karolinska Institute in Stockholm and Chief Physician and Director
at the General Maternity Hospital in 1931 [47]. He described a man-
euver for detecting thrombosis of the leg:

The calf is grasped below the knee between the lower and middle
third of the leg, where the triceps surae muscle forms the Achilles
tendon. Forward moderate pressure is applied against the tibia.
Thrombus is present if the patient feels pain. (...) In general, this
sign is present from a few hours to a few days before the appearance
of the classic symptoms of thrombosis. However, in some cases, the
sign is ephemeral, and so, if we examine only once or twice, we can
miss it; if you repeat the exam once or twice a day, it almost always
appears on one occasion or the other [48].

Olow believed that this was a useful early sign for detecting DVT of
the leg (Tables I, III).

3.9. Payr sign

Erwin Payr (1871-1946) was born in Innsbruck, Austria in 1871
and completed his medical training at the University of Innsbruck in
1894 [49,50]. That same year, he served as an Assistant in Internal
Medicine and Surgery at the Institute of Pathological Anatomy in
Vienna [49,50]. Until 1906, he was a primary physician in the Surgical
Gynecological Department at Graz Municipal Hospital and was subse-
quently appointed chair, Department of Surgery, at the University of
Greifswald Paul Leopard Friedrich in 1907 [49,50]. He was appointed
Ordinarius Professor of Surgery in Konigsberg (Prussia) in 1910 as well
as in Leipzig from 1911 to 1936 where he also served as Director of the
University Clinic [49,51]. Payr made a number of extraordinary con-
tributions involving multiple therapeutic areas in medicine and surgery.
His surgical expertise spanned the fields of orthopedics, neurosurgery,
organ transplantation, abdominal, urogenital, otolaryngology, and
thyroid surgery [52-67].

Gerhard Tschmarke, an Assistant at the Surgical University Clinic of
Leipzig under the auspices of Payr as director, reported in their paper
entitled “Erfahrungen iiber den Fuflsohlendruckschmerz als
Frithsymptom der Thrombose” (Experience of foot sore pressure pain as
an early symptom of thrombosis) that in 152 postoperative cases,
thrombosis was found in 21 (13%) patients. Pain in the sole of the foot
was the first among other signs found in 5 of 16 cases and in the re-
maining was detected simultaneously with the appearance of mild
subjective or objective signs of thrombosis. The sign was absent in 5
cases of thrombosis [68,69]. He believed that thrombosis in the lower
extremity begins at the rete plantar venosum located in the plantar
aspect of the feet which contains particularly large numerous vessels
[69]. In the description of the physical finding Payr stated (Tables I, III):
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Since I have been careful, I find more and more often people with
otherwise uncertain pictures of thrombosis and in those with small
pulmonary embolism without a clear area of origin of the clot, a
noticeable pressure sensitivity on the inside of the sole of the foot
from the heel bone just below the inner ankle. A little later, the area
of the poster tibial vein between the tibia and achilles tendon is
sensitive to mild edema and patients sometime complain of pressure
sensitivity of the heel. Passive dorsiflexion of the foot becomes
painful either alone or simultaneously with pressure on the deep calf
veins. On closer examination, however, the point of pain is most
pronounced at the location described. (...) This foot pressure sore-
ness is a “warning” sign of a developing thrombosis, and may in-
dicate a threatening embolism. (...) I find these early symptoms of
deep vein thrombosis very important. (...) In the absence of any
objective sign of thrombosis one will rarely be inclined to add
weight to the patient's information about a sensation of tingling or
numbness in the foot, tension in the calf, or heaviness in the lower
leg. However, if this information occurs simultaneously with posi-
tive evidence of foot pressure soreness then one is more likely to be
prepared for the occurrence of thrombosis, and not be surprised if
within 24 hours or later, the first flawless objective signs of throm-
bosis are detectable. Foot pain in the sole of the foot is therefore
indeed an early sign of the thrombosis developing in the area of the
lower leg [70].

It should be recognized that another sign, which bears his name, is
associated with diseases involving the knee (Table II).

3.10. Meyer sign

There is little historical information identified about Otto Meyer
(1896-) who practiced medicine in New York City. As a well-known
specialist of phlebitis and its complication, he published the book en-
titled Phlebitis: The Hidden Cause of Most Leg and Foot Ailments in 1940
[71]. In 1932, Meyer described in his paper entitled “Sympto-
menkomplex und Therapie des Ulcus phlebiticum” (Complex symptoms
and therapy for phlebitic ulcers):

The best pressure and touch point for the posterior tibial vein seems
to be on the medial side of the tibia in the lower third, when pres-
sure is applied from below against the tibia, pushing the vein against
the bone [72].

Meyer identified an area, located over the posterior tibial vein for
best detecting phlebitis of the leg (Tables I, III).

3.11. Krieg sign

Erich Krieg (1902-1970) was born in Germany. He was elected the
first President of the German Association for Phlebology (later German
Society for Phlebology) and served as chairman of the society whose
goals were to train, develop theory and standards for physicians prac-
ticing phlebology [73]. In 1959, he was elected the first President of the
International Union of Phlebology [73]. Since 1975 the Erich Krieg
Prize has been given to scientists whose work in phlebology serves to
advance science and practice [73]. Krieg in his description of venous
thrombosis reported that:

The most valuable early sign is pressure pain in the vein. It can
clearly be detected up to 24 hours prior to the appearance of clear
signs of thrombosis. It occurs on the thigh mostly in the area of the
adductor slit or in the groin, on the lower leg, calf or sole of the foot
[74].

Krieg believed that this is a useful early sign for detecting throm-
bosis of the leg in cases of inflammatory changes within the vein caused
by infectious diseases (Tables I, III).
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3.12. Neumann sign

We have purposely omitted the name Robert Neumann
(1902-1962) from the Table I containing eponymous names due to the
atrocities he committed against humanity in the concentration camps as
a member of the Schutzstaffel (SS), a paramilitary organization under
the Nazi party [75-77]. We have rightfully stated that medical eponyms
are intended to be honorific term(s) used to acknowledge the person(s)
whom the discovery is attributed. There use should be reserved and
restricted to honor only those individuals who uphold the principles of
the Hippocratic oath-primum non nocere or “first, to do no harm”. The
honor should not be bestowed upon an individual, regardless of his/her
other altruistic lifetime accomplishment(s), to someone who in-
tentionally harmed others by committing research under unethical
circumstances, or who was involved in atrocities against humanity.
Thus, the eponymic sign ascribed to Neumann is ethically inconvenient
to be used in medical discourse.

Robert Neumann was born in Niissdorf, Silesia and received his
medical degree in medicine and musicology at the Universities of
Wroclaw and Hamburg, Germany in 1929 and doctorate from the
University of Hamburg in 1930 [76]. In 1932, he was appointed As-
sistant, in 1934 senior physician, and in 1935 director at the Pathology
Institute of the Robert Koch Hospital in Berlin [77]. He received his
habilitation and qualified as a privatdozent (name assigned to a habi-
litated scientist) in 1936 [76]. He joined the SS in 1933, was SS-Un-
tersturmfiihrer (second lieutenant) between 1936 and 1937, and pro-
moted to SS-Obersturmfiihrer (first lieutenant) in 1938 [76-78]. He was
also a member of Lebensborn e V (Nazi hygiene and health ideological
practices) as well as the National-socialist German Worker's Party
(NDSAP) in 1937 which propagated anti-semitic and nationalism beliefs
[78]. In 1940, he established the Pathological Institute at Tongji Uni-
versity in Shangai, China, a mission established for “cultural-political
reasons”, and served as its director in 1941 [77]. From 1945 to 1948 he
was retained as an allied prisoner [75,77], and in 1948 worked as a
scientific employee for STADA pharmaceutical company, Tiibingen,
Germany, later serving as head of the hospital in Reutlingen, Germany
[78].

He identified in 163 autopsies of the lower extremities that
thrombosis was identified in 100 patients. The lower leg was involved
in 87% of these patients with the second most common site being the
plantar vein in the foot (71%). He found that the malleolar veins, which
connect the plantar from the lower leg veins, were infrequently
thrombosed. Thus Neumann postulated that thrombi originate more
commonly in the calf and less frequently in the plantar region. Based on
their point of origin, he described a benign and malignant type of ve-
nous thrombosis. The benign type originates in the calf and is char-
acterized by an increasing frequency with advancing age, slow pro-
gression, and multiple non-fatal pulmonary emboli. The malignant type
originates in the plantar veins, occurs early in life, rapidly progresses
and ascends to the femoral veins, and is more likely to cause fulminant
lethal pulmonary emboli [79].

He proposed that thrombi occur based on the concept of coherent
segmentation. The segmentations occur at points where the vein is
crossed-over by ligaments, tendons, and bone. Two crossovers named
“proximal” and “distal” plantar vein points, caused by segmentation of
the veins in the plantar region, are responsible for lateral plantar vein
thrombosis. He believed that their identification is important for the
early detection of the malignant type of venous thrombosis. The “distal
foot pressure pain” was postulated to occur even earlier than the
“proximal plantar pressure pain.” He further emphasized that people
with flat arch (pes planus) are more likely to develop segmented
thrombus in the lateral plantar vein compared to those with a normal or
high arch (pes cavus) [79].

He described the method for detecting these points: “The proximal
plantar vein point is easy to find; it lies close to the malleolus internus
next to the calcaneus.” [79]. To identify the distal point:
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The patient is ideally placed in a prone position. The sole of the foot
must - which is important - be at a right angle to the longitudinal
axis of the lower leg. The greatest width of the sole of the foot above
the heel and over the tarsal bones are divided in half, and the two
half points of the plantar skin are connected by a line. Then the
medial highest points of the internal malleolus and the medial heads
of the metatarsals are marked by crossed lines. A ruler is placed at
these two points, the distance of these two points is measured, and
at the point of bisection of this line the vertical is established (by
applying a straight rod or pencil to the half point and the medial side
of the foot). The distal plantar vein point lies where this perpendi-
cular intersects the halo line of the sole of the foot [79].

He believed that the “foot pressure pain” of Payr as described by
Tschmarke is a very sensitive sign of early thrombus in the foot and calf
and is located exactly after the “proximal plantar venous point.” He
noted that the “distal foot pressure pain” may appear even earlier than
the “proximal plantar pressure pain”. He called for further investigation
to confirm his findings [79].

3.13. Westermark sign

Nils Johan Hugo Westermark (1892-1980) was born in Stockholm,
Sweden and received his medical degree in 1919 from Karolinska
Institute School [80,81]. He was a sailor representing Sweden on the
boat Sans Atout, when he competed in the 1912 Summer Olympics,
winning the silver medal in the 8-meter class [82]. He served in the
department of radiology in Sabbatsbergs Hospital (1920-1921), Kar-
olinska Radium Hospital (1922-1923), St. Eriks Hospital (1922-1929),
and St. Gorans Hospital (1930-1957) [90]. He received his PhD in
radiology in 1930 and was appointed Associate Professor at Karolinska
Institute that same year, followed by the title of professor in 1955 [81].
He served as Secretary General of Nordisk Forening for Medicinsk
Radiologi (Northern Association for Medical Radiology) in 1933 [83],
and between 1946 through 1947 delivered a series of lectures at the
University of Minnesota at the Center for Continuation Study on thor-
acic radiology compiled into a textbook entitled Roentgen Studies of the
Lung and Heart [84].

Westermark published in 1938 “On the roentgen diagnosis of lung
embolism” the radiographic appearance of embolism of the pulmonary
artery in patients without pulmonary infarction showed:

(...) ischaemia of the distributed area of the pulmonary artery on the
peripheral side of the embolus or emboli has appeared on the
radiogram as a local and well defined clarified zone with diminished
or absent vascularization. In an area corresponding to the site of the
embolus and on the central side of this the vascular design has been
well maintained but seems to stop abruptly. (...) It is clear, there-
fore, that lung embolism without infarction leads to anemia and
diminished vascularization and not hyperaemia and increased vas-
cularization as assumed by previous authors such as Assmann and
Frimann-Dahl [85].

In the Prospective Investigation of Pulmonary Embolism Diagnosis
(PIOPED) study, 1063 patients with suspected pulmonary embolism
based on chest radiography received a pulmonary angiography.
Pulmonary embolism was confirmed in the right and left hemithoraces
in 259 and 233 patients respectively and excluded in 680. Westermark
sign had a low sensitivity (14% and 8%) but high specificity (92% and
96%), in the right and left hemithoraces for the diagnosis of pulmonary
embolism. The positive predictive value was 38%. It was found to have
a positive predictive value of 38% and a negative predictive value of
76% [86]. Thus, the presence of this radiographic finding suggests the
presence of pulmonary embolism, however, its absence does not ex-
clude the diagnosis (Table I).
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3.14. Pilcher sign

Robin Sturtevant Pilcher (1902-1994) was born in Middlesex,
England and received his medical degree at the University College of
London in 1927 where he subsequently spent his entire medical career.
In 1938, he was appointed professor of surgery and from 1938 to 1967
Director of the Professional Surgical Unit [87]. He served as Chairman
of the Court of Examiners of the Royal College of Surgeons in 1965 and
in 1967 was appointed Fellow of the Royal College of Physicians (FRCP)
[871.

Pilcher reported that thrombosis of the leg is diagnosed based on the
findings of delayed cooling on exposure, pain, tenderness, slight full-
ness, and cyanosis of the superficial veins. The delayed cooling test is
performed as follows:

A patient has an unexpected rise of temperature and the legs are
exposed for ten minutes, even if they look normal. A marked dif-
ference of temperature is suggestive of thrombosis, the thrombosed
leg being warmer, and I do not remember any case showing this sign
alone which did not subsequently develop others [88].

He emphasized, “This test is vitiated by operation or inflammatory
lesions of the limb in question” [88] (Tables I, III).

3.15. Hampton sign

Aubrey Otis Hampton (1900-1955) was born in Copeville, Texas,
received his medical degree from Baylor University Medical School,
Texas in 1925, and radiology training at the Massachusetts General
Hospital, Boston, Massachusetts in 1926 [89]. He was appointed chief
of the Department of Radiology at Massachusetts General Hospital in
1941 and subsequently Chief of Radiologic Service at Walter Reed
Hospital from 1942 to 1945 [89,90]. After World War II, he led the
Department of Radiology at Garfield Hospital, Washington, D.C. and
served as a radiology consultant at Walter Reed Hospital [90,91]. He
was than appointed chief consultant and medical director of radiology
of the Veteran's Administration [89] and created a radiologic pathology
fellowship at the Armed Force Institute of Pathology [89]. Hampton
and Benjamin Castelman described the radiographic shape of a pul-
monary infarction:

The medial or cardiac margin of an infarct is convex toward the
heart, presents a serrated margin, and, if the central roentgen ray is
tangent to it, a convex, slightly irregular “hump”-shaped shadow is
produced. When the lateral costophrenic margins of the lung are
involved, the posteroanterior view of the chest shows the “hump”-
shaped shadow. When the anterior and posterior costophrenic
margins are involved, the “hump” shadow is seen only in the lateral
view. (...) The cardiac margin of the infarct is rounded or “hump”-
shaped instead of pointed [91].

The Prospective Investigation of Pulmonary Embolism Diagnosis
(PIOPED) study evaluated 1063 patients with suspected pulmonary
embolism (PE) based on chest radiography, whereby PE was confirmed
angiographically in the right and left hemithoraces in 259 and 233 and
excluded in 680 patients. A sensitivity of 22% and 24% and specificity
of 82% was found for pulmonary embolism in the right and left
hemithoraces respectively. The positive predictive value for the right
and left hemithoraces was 29% and 27% respectively [86]. The pre-
sence of Hampton's sign suggests the presence of pulmonary infarct, but
its absence does not exclude the diagnosis (Table I).

3.16. Homans sign

John Homans (1877-1954) was the fifth generation of physicians in
his family to have received his undergraduate education at Harvard
University in 1899, graduating from Harvard Medical School as class
valedictorian in 1903 [92,93]. He completed a surgical internship at the
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Massachusetts General Hospital, and served as an assistant to Maurice
Richardson, Mosely Professor of Surgery at Harvard from 1903 to 1908
[94]. He received further training under the aegis of Dr. Cushing at
Johns Hopkins University School of Medicine, Baltimore, on experi-
mental hypophysectomy in the Hunterian Laboratory from 1908 to
1909. Cushing, then surgeon in chief at the Peter Bringham Hospital in
1910, appointed Dr. Homans in 1912 as one of his principal associates
[93]. In 1946, he retired as clinical professor of surgery, emeritus.

Throughout his career he published multiple scientific manuscripts,
including the first edition of A Textbook of Surgery and the monograph
in 1931, and Circulatory Diseases of the Extremities in 1939. He was a
founding member of the Society of Vascular Surgery [92]. For his ac-
complishments throughout his career, he was honored by his name
being bestowed - John Homans Chair of Surgery at Harvard Medical
School and the John Homans Lectureship in the Society of Vascular
Surgery (SVS) in 1950 [95].

Among his many accomplishments, he was the first to advocate for
ligation of the femoral vein in the groin below the sphaphenofemoral
junction to prevent pulmonary emboli [92], and contributed ex-
tensively to the pathogenesis and treatment of lymphatic and venous
ulcers in the legs [93]. Homans described the dorsiflexion sign in 1941
in his paper “Exploration and division of the femoral and iliac veins in
the treatment of the thrombophlebitis of the leg” as “discomfort behind
the knee on forced dorsiflexion of the foot.” [96]. In describing the
course of disease he wrote:

The swelling and cyanosis, if any, always disappear in a few days,
but the dorsiflexion sign usually lasts for a week or more. (...) If, on
the other hand, when the patient first gets up, the discomfort, edema
and especially the dorsiflexion sign reappear, the superficial femoral
vein is at once exposed and divided [96].

He further stated that, “This type of thrombosis, though difficult of
identification, can often be diagnosed, whether or not embolism has
occurred, by a combination of clinical symptoms with discomfort be-
hind the knee on forced dorsiflexion of the foot” [96].

Allen et al. in their study of 202 patients treated by femoral vein
interruption at Massachusetts General Hospital coined the term
“Homans sign” for his namesake who first described it. In a footnote
they said, “Dr. John Homans calls it the dorsiflexion sign. It is carried
out by dorsiflexion of the foot with the knee straight. If the patient
complains of pain or soreness in the calf muscle when this is done the
sign is interpreted as positive for venous thrombosis” [97]. In 1944 in
his paper “Diseases of the veins” commenting on Allen et al. findings,
Homans said:

I prefer to call it the dorsiflexion sign,-this was found to be present
in 42 per cent. I regard this dorsiflexion sign as having a greater
degree of importance than would be judged from this analysis.
Actually, dorsiflexion of the feet is intended to bring out, on the side
of the venous thrombosis, some degree of irritability of the posterior
muscle, the soleus and gastrocnemius. Discomfort need have no part
in this reaction. Dorsiflexion may be less complete in response to an
equal degree of upward pressure on the affected side as compared
with the normal, or the patient may involuntarily flex the knee as
the forefoot is forced upward, to release the tension on the posterior
muscle. If one looks on the dorsiflexion sign as evidence of even the
faintest irritability of the posterior muscle, the early stage of the
thrombosis occurring with and about them,-the sign will probably
be found present more frequently than either tenderness or swelling
[98].

Thus, Homans original description of a positive test included “ir-
ritability” of the calf muscle, incomplete dorsiflexion of the foot, and/or
involuntary flexion of the knee upon forced dorsiflexion of the foot. It is
historically interesting that Tschmarke in his 1931 paper reported an
objective sign of existing thrombosis of “[i]ncrease resistance of the calf
musculature against passive dorsiflexion of the foot” [69].
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Several textbooks and manuscripts when describing Homans sign
stated that the knee should be in flexed, in a slightly flexed position, or
at a 30° angle [99-104]. Other authors used the term abrupt or sudden
when performing ankle or foot dorsiflexion with pain occurring in the
calf or popliteal region [105-110]. As delineated by Homans, dis-
comfort (slight pain) is not required for a positive test, occurs behind
the knee, and irritability involves the soleus and gastrocnemius muscles
[98].

Homans, despite his objection assigning his name and limitations of
this sign, undoubtfully remains the most widely recognized eponym
attributed to venous thrombosis of the calf. The wide range of sensi-
tivity and specificity found in Homans sign is attributed to a number of
factors including conditions in the leg that cause a false positive rate
such as tenderness of the calf, muscle, fascia, nerves, and subcutaneous
tissues such as herniated intervertebral lumbar disk, Baker's cyst, calf
muscle spasm, and shortened heel cord as well as not performing the
sign as originally described, thus limiting the interpretation and con-
clusions of this sign [108,111] (Tables I, III).

3.17. Bisgaard sign

There is limited historical information about Holger Ove Bisgaard
(1880-1943). He was born and lived in Glamsbjerg, Denmark [112].
Inscribed in his tombstone are the words “Many were cured. He gave
back the joy of living,” in reference to his method for treating a venous
leg ulcer [112].

Bisgaard in his book entitled Ulcus und Eczema cruris, Phlebitidis se-
quelae usw (Ulcus and Eczema Cruris, Phlebitidis Sequelae, etc.) de-
scribed the treatment of a venous leg ulcer using a combination of leg
elevation, elastic support combined with deep firm massage around the
ulcer. He identified early findings found in patients with lower ex-
tremity phlebitis and in those who develop venous ulcers of the lower
extremity caused by venous insufficiency and stasis:

[iln the lower extremities of patients who are bedridden or when
dealing with elderly persons, abnormalities of some kind can often
be demonstrated. There may be infiltrations in the muscles that
cause rheumatoid-type pain, stiffness of the joints and infiltration in
their environment, but the most common anomaly is undoubtedly
the infiltration of the calcaneo-malleolar region, which I have for
the sake of simplicity would like to call it a ‘backdrop’. From here it
often spreads out into the neighboring regions especially towards
the back of the ankle. (...) The infiltration of the setting, which
appears to be present in virtually every ulcer or eczema of this re-
gion cannot always be seen, and not always felt, but always man-
ifests itself as a deep pressure in this region. (...) This provokes the
pathognomonic symptom of this condition; a facial expression that
lies approximately in the middle between smiles and weeping [113].

Bisgaard described the etiopathogenesis for the infiltration of the
ankle:

The acute onset of infiltration is seen in debilitating conditions of
various kinds such as after birth and surgery, and often as a pre-
cursor to phlebitis or phlegmia, and presumably as a direct cause.
This acute infiltration should never be underestimated; on the
contrary, it should be accorded the greatest importance as the first
source of many embolisms, and as long as this is still easily possible
eliminated by massage and intensive movement of the ankle joint
...

This is based exclusively on clinical observations that I have made in
many years on a large number of patients. It may be justified if I
point to the new pathological -anatomical examinations (Rossle,
Voegt, Neumann, Frukholm, et al.) that find thrombosis in exactly
the same regions (thigh, ankle, and calf) where I found infiltrations
[113].

Bisgaard recommended that vigorous massage and mobilization was
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the best method to prevent thrombosis and embolism (Tables I, III).
3.18. Bauer sign

Gunnar Bauer (1895-1970) graduated from medical school from the
University of Lund and Karolinska Institute, Stockholm, Sweden [114].
He completed his training in cardiothoracic surgery at Sabbatsberg and
Malmé Hospitals in Sweden [115]. He spent several years in Sveg,
Northern Sweden, followed by service as Chief-Surgeon at Mariestad
General Hospital in Mariestad, Sweden where he spent the remainder of
his career [114]. He made significant contributions that led to a better
understanding of DVT by applying the technique of standing des-
cending venographic studies in patients with acute thrombosis and
venous incompetence of the legs. He also pioneered the use of heparin
to treat VTE and promoted early ambulation to prevent post-thrombotic
syndrome [114]. Bauer's venographic work paved the way to an en-
hanced knowledge of the evolving thrombotic and post-thrombotic
syndrome. He demonstrated that thrombosis of the lower extremity
starts in the calf veins and the post-thrombotic syndrome was depen-
dent upon the patency of the popliteal and femoral venous valves
[114]. He also distinguished post-thrombotic deep venous reflux from
idiopathic valve incompetence. He and Knut Haeger in 1963 formed the
Soceitas Phlebologica Scandinavica [115] at Mariestad, Sweden and
described the symptom of restlessness and tenderness of the calf muscle
as an early sign of DVT. According to Bauer:

Heed must be given to the slightest unexplained rise in the pulse rate
or the temperature, to any unmotivated general restlessness, to the
least signs of pulmonary infarction and to the faintest signs of a
pathologic condition of the legs, such as a transitory aching in the
calf, lasting perhaps only a few hours, a slight change in the color of
the skin, a small increase in the firmness of the calf muscle or a
tender spot, found only with difficulty, on the back of the lower part
of the leg [116].

Thus, Bauer sign refers to the general restless appearance of the
patient with DVT (Tables L, III).

3.19. Bancroft sign

Frederic Wolcott Bancroft (1880-1963) graduated from Johns
Hopkins University Medical School in 1906 [117-119]. In 1914, he
served as Assistant Surgeon and 1916 Instructor of Clinical Surgery at
Columbia University College of Physicians and Surgeons, New York City
[120]. He was appointed Chairman of the Committee on Fractures of
the American College of Surgeons in 1922 [121] and from 1922 to 1946
as Associate Professor of Clinical Surgery at Columbia-Presbyterian
Medical Center. From 1924 to 1926 he served as Director of Surgery at
Lincoln Hospital, New York City and from 1926 to 1936 Surgical Di-
rector Fifth Avenue Hospital, Associate Professor of Clinical Surgery at
Columbia University, Attending Surgeon at the United States Veterans
Hospital No: 81, and Consulting Surgeon at Lincoln Hospital [117,122].
From 1926 to 1946 he was Professor of Clinical Surgery at the Columbia
University College of Physicians and Surgeons and Professor of Clinical
Surgery at the New York Medical College from 1947 until his death
[117]. In 1936, he was elected to the Board of Governors of the
American College of Surgeons for a three-year term [123], and was
Surgical Director of the New York City Hospital from 1936 to 1946
[117]. His expertise spanned the fields of vascular and orthopedic
surgery. He was the founding member of the American Board of Surgery
[124].

In his paper on “Proximal ligation and thrombectomy for phelebo-
thrombosis of the femoral and iliac veins,” Bancroft reported that:

Homans has described the sign, which is now given his name; if the
foot is flexed dorsally it compresses the gastrocnemius muscle, and
pain is experienced in the calf. I have also found that if one
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semiflexes both knees, with the feet resting on the bed, the calf of
the affected side gives one the feeling of a deep edema, and, as the
gastrocnemius muscle is compressed against the posterior surface of
the tibia, pain is elicited [125].

Thus, Bancroft described a method for detecting DVT with the pa-
tient supine and knees in a semi-flexed position (Tables I, III).

4. Conclusion

The use of eponymous terms probably cannot be avoided in the
scientific literature and in daily patient care, but when cited should be
appropriately used as originally described to avoid misrepresentation
and to ensure their appropriate application. The physical examination
is limited in some cases in its ability to identify DVT because of a re-
duced or absent inflammatory infiltrate, collateral circulation, and
partial occlusion of the vessel. Surprisingly, with the exception of a few
signs, there is a paucity of studies that assessed their accuracy and re-
liability during the physical examination. Furthermore, a variety of
methodological limitations affect the interpretation of studies that
evaluated some of these signs including a small sample size, mis-
interpretation of a positive test, not describing the method of per-
forming the sign, improperly performing the test as originally described
and intended, testing in a population without a validated control group,
or retrospective study [110,126,127]. Thus, the accuracy of these signs
in clinical practice is unknown. Further studies are required to assess
the validity of these signs in clinical practice.
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