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Congenital orthopaedic limp deformities in Corpus Hippocraticum
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Abstract
During the fifth century BC in ancient Greece during the eve of orthopaedics, the Hippocratic School of Medicine diagnosed a
series of congenital limb deformities. Congenital dislocation of the arm, elbow, wrist, hip, knee, tarsotibial joint, apex leg, as well
as talipes valgus (clubfoot), congenital clavicle fractures, and thumb malfunction were all discussed by Hippocrates and his
followers. Ancient Greek medico-philosophers, fond of a Bperfect^ human body, proposed an immediate non-interventional
approach, while archaic orthotics and specialized footwear were suggested. The Hippocratic methodology was once more
re-emerged in the sixteenth century by Ambroise Paré and in the nineteenth century by Wilhelm Roser, becoming since then
the main principle for the confrontation of congenital deformities. Various surgeons until nowadays are still being influenced by
the Hippocratic doctrine.
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Introduction

In ancient Greece, the Btaxis^ (Greek: τάξη, everything in
order) of the human body was considered a priori a necessity
for a perfect birth [1]. Ancient Greeks attributed huge signif-
icance in body’s harmony, both male’s and female’s, believing
in natural perfection, in body’s balanced homeostasis and in
the absolute Hygeia (Greek: Υγεία, was the goddess of
health), weening that any disfigurement had to be directly
corrected [2]. The Hippocratic School of Medicine tried to
dissociate the connection between disease and divine.
During that era, it was strongly believed that any form of
disability or deformation served as a metaphor of the gods

’

punishment. Thus, the affected person was either punished or
simply cursed [2, 3]. Hippocrates (ca 460–370 BC) (Fig. 1

)

and his followers understood that it was possible for infants to
be born with skeletal deformities of the limbs, which were

possibly been caused by an endometrial injury of the fetus
or by its position in the restricted area of the uterus during
the embryological life [4]. Thus, for the first time, a scientific
approach tried to overshadow superstition. In its purest mean-
ing, Borthopaedic^ meant for ancient Greek medico-
philosophers someone to have a harmonic pace with no
disfiguration at all, derived from the ancient Greek verb
Borthopoedo^ (Greek: ορθοπο(ε)δώ). Another term having
the same grammatical root, firstly used by the Hippocratic
School of Medicine, was the Borthon-paedion.^ BCorpus
Hippocraticum^ introduced the term Bpaedion^ (Greek:
παιδίον) which meant a specific anatomic area. In the work
BOn Generation^ (Greek: Περί Γονής, Littré VII, page 484,
paragraph 10), the disfiguration of a Bpaedion^ was consid-
ered as an imbalance of the body’s harmony. The Borthon
paedion^ (ortho-paedion, combination of two words), the
Bnormal anatomy of an area^, was a necessity in ancient
Greek medico-philosophy. Any orthopedic birth defect should
have been confronted accordingly to the suggested treatment.
Scientific orthopaedics were born during the Classical era in
the Hellenic peninsula and high priority was given towards the
treatment of the newborns [2].

Concerning congenital orthopaedic limb deformities of the
newborns, in BCorpus Hippocraticum^ (ca 5th-third century
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BC) was noted, B... regarding the infant whom we have diag-
nosed with skeletal deformities of the limbs, I have the opin-
ion that it becomes disabled after a fracture suffered, either
because the mother was injured in the region where the em-
bryo was developing or because it felt down or it suffered
another violent fracture. If the fetus suffers an injury, the de-
formity appears in the corresponding spot where the injury
occurred^ while a second mechanism was described due to a
Brestricted-tight^ uterus, B... infants may also manifest defor-
mities οf the limbs as follows, when in the uterus the region
where the injury occurred is restricted, the body, as it has to
necessarily move [develop] in such a space, undergoes defor-
mities in that region^ [5, 6].

Our study aims to gather all fragments from in BCorpus
Hippocraticum^ (Éditions Littré & Edition Pournaropoulos-
Kaisaros) concerning congenital deformities of the limbs in
order to unveil Hippocratic views and treatment suggestions.

Limb congenital malformations

A series of limbs deformities-malformations were discussed in
BCorpus Hippocraticum,^ divided into upper and lower limb
malformations. For the congenital dislocation of the arm,
Hippocrates and his followers noted that the arm was disman-
tled downwards. Concerning its relative dislocation, they doc-
umented the following two views. Firstly, Bthe bone closest to
the lesion remained shorter. It is what happens to the
BgaliagonesB (Greek: γαλιάγκωνες = those who have short
limbs like a cat). The forearm shortens a little, the hand even
less, and the shoulder bones don’t shorten at all^. Secondly,

BIn the future, the patient will be able to handle his hand with
great force, but he will not be able to lift the arm up to his ear,
when his elbow is tense^. They believed it is due either to a
dislocation which may occur during pregnancy, or to a trau-
matic incident occurring during childbirth, while physicians
should immediately intervene to correct the lesion. It was
highly recommended a reduction combined with physiother-
apy for the correct muscular development of the arm, the
forearm, and the hand [7–9].

For the congenital dislocation of the elbow, the bones of the
forearm could have been dislocated either forward (point: un-
able to stretch the forearm) or backwards (point: unable to
bend the forearm), a view which was later supported by Paul
of Aegina (625–690 AD) too. The realignment of the bone for
the reduction of the dislocation was the same, whether it was
forwards or backwards. Thus, a violent tension was used by
the physicians of the era, consisting of a simple procedure.
First, the physician should put a ball of tape wrapped tightly
on the elbow, stretching afterwards the hand, bending it
abruptly around the ball. In the case when the reduction effort
was a failure, the following consequences appeared B... in the
congenital dislocations, the bones underlying the injury re-
main shorter, the shortening is greater in the forearm bones
that are closer to the injury, followed by the bones of the wrist
and finally by the fingers… As for the muscles, they are
condemned to atrophy^ [8].

In the case of the congenital dislocation of the wrist,
Hippocrates and his pupils formulated the following opinion,
B... in the congenital dislocation of the wrist, the hand stays
shorter, while soft tissues (Greek: σάρκες) become atrophic,
especially to the opposite side of the dislocation^. For the
congenital dislocations of the fingers of the hand, they ob-
served that the bones under the lesion were shorter and muscle
atrophy was also observed [7].

The existence of congenital dislocation of the hip was also
known in the Hippocratic era. In the book BOn Articulations^
(Greek: Περί Άρθρων), it was repeatedly mentioned. The
Hippocratic school reported, B... when the dislocation occurs
from birth, the disability is very serious. As for young children
suffering from this injury, most of them are unable to stand up,
but they pull their healthy part, finding support on earth with
the hand of the strong healthy side. If, however, newborns
with such bone dislocation are properly trained, they stand
upright on their healthy leg, holding a crutch under the armpit
of their healthy side. Some of them use a crutch under both
armpits^. The importance of early diagnosis and treatment
was emphasized, B... these disabled children can walk. Some
of them walk like grown-ups who suffer from dislocation
without realignment of the bone, whereas others while walk-
ing press the entire foot down, but they unavoidably drop
because one leg is shorter. It is possible to achieve this result
(i.e., to walk) if children are taught with care and precision to
take appropriate postures before they even acquire this ability.

Fig. 1 Hippocrates and comparative anatomy. Hippocrates studies and
compares the skulls of man and a bull, sixteenth century woodcut, artist
unknown

1994 International Orthopaedics (SICOT) (2019) 43:1993–1998



The younger are the sufferers with this disability, the greater
the supervision should be, as if they are not looked after in
their youth, the entire leg becomes atrophic and thus inactive^.
Bilateral dislocation was also observed, B... in some people,
either from birth or because of an illness, both two thighs are
dislocated outward^. The custom of the legendary tribe of
Amazons was mentioned, B... some testify that the Amazons
used to dislocate either the knees or the thighs of the young
boys from an early age, in order for them to hobble and thus
prevent men from scheming against women^ [8].

For the dislocation of the knee, B... things are analogous to
what we previously said... the knee is dislocated… back-
wards… The backwards dislocation may also be reduced with
modest extent… If a reduction does not occur and the dislo-
cation is backward, the disabled cannot bend the knee (he
cannot bend it almost in any other case of dislocation) and
the front of the thigh and the leg become atrophic^ [7].

For the congenital dislocation of tarsotibial joint, the
Hippocratics gave the follow description, B... the leg is
dislocated with the ankles or not… Reduction as in the dislo-
cation of the wrist… Congenital or acquired dislocations fol-
low an analogous way^ [7, 8].

According to the Hippocratic School, talipes valgus
(Greek: βλαισοποδία, clubfoot), like most deformities
should be carefully addressed, B... most cases of congenital
clubfoot are remediable, unless the declination be very great ...
The best plan then is to treat such cases at as early a period as
possible, before the deficiency of the bones of the foot is very
great, and before there is any great wasting of the flesh of the
leg. There is more than one variety of clubfoot, the most of
them being not complete dislocations, but impairments con-
nected with the habitual maintenance of the limb in a certain
position ... In a word, as if molding a wax model, you must
bring to their natural position the parts which were abnormally
displaced and contracted together, so rectifying them with
your hands, and with the bandaging in like manner, as to bring
them into their position, not by force but gently ... This, then, is
the mode of cure, and it neither requires cutting, burning, nor
any other complex means, for such cases yield sooner to treat-
ment than one would believe. However, they are to be fairly
mastered only by time, and not until the body has grown up in
the natural shape^. Thus, a forceful permanent stabilization
could correct talipes valgus. Galen (ca 129–210 AD) adopted
and proposed the same treatment eons later [8].

Congenital dislocation of the apex leg could be remedied
using, as nowadays, various special designed shoes, B...
concerning small congenital dislocations, some may be re-
duced, especially the deformed leg. There are many types of
deformation. As for the treatment, after molding the wax
and the resin, we place them conveniently around the foot,

adding plentiful bandages, wrapping up the foot, while a
lead wrapper could also be placed. Moreover, appropriate
footwear may be used^ [7].

Clavicle fractures were common among newborns and
relatively innocent, and as Hippocrates rightly described,
healing was taking place in a short period of time and sug-
gested that the formation of the bone callus was not of a
concern, as clavicle would return soon to its original form,
B... the clavicle fracture, if done in the middle, is easier to
heal than if it is eccentric…However, the part of the fracture
is deformed, and this deformation, very uncomfortable at
first for those who endure it, becomes less remarkable over
time. The clavicle’s bone broken part are quickly bond, as
well as all the other spongy bones, as the healing spreads
within a short time period to the bones of this kind^ [8].
Galen added that a special type of bandage was in use since
the time of Hippocrates [9].

In BCorpus Hippocraticum,^ another unspecified deformity
was also described, B... nature has set the fingers’ arrangement
wisely, by separating them from one another and the thumb is in
contradiction with the index. An example of a deformity that
restricts the movement is when, by nature or by development,
the thumb is retained near the other fingers^ [10].

Discussion

Hippocrates worked at length on the abovementioned con-
genital deformities of the limbs and as a result has suggested
different aetiologies and treatments. As it has already been
mentioned, his belief was that deformities occur during the
intra-uterine life if the mother falls or suffers any form of
injury upon her abdominal area [5, 6]. Although orthopae-
dics did not existed as a separate specialty in Greek antiq-
uity, a sizable part of the BHippocratic Collection^ of
Medical Treatises was dedicated to it. The term was not
clearly mentioned. However, the term Bpaedion^ had been
variously referenced by the Hippocratics. It was maybe
because the ancient Greek was a too rich, vivid, and descrip-
tive language avoiding to compose a compound word, or
simply it was unnecessary for the philosophers of the era
to give a name to what it was an obvious concept, the ideal
correct placement of the body parts in space, thus orthopaedics
[4].

During the eighteenth and the nineteenth centuries, many
opinions on the cause of these congenital dislocations were
expressed, and they generally vary, but they can easily be
classified in the three following divisions: physiological,
pathological, and mechanical doctrines. French anatomist
Gilbert Breschet (1784–1845), French anatomist and
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orthopaedic Jacques Mathieu Delpech (1777–1832), and
Italian surgeon Giovanni Battista Palletta (1748–1832) are
supporters of the first opinion, as the first two attribute the
deformities to the arrested development of the apparatus of
the joint caused by a condition of the cerebrospinal axis, and
the third believes that they are the result of a defective gene
[11]. In the second category, we have French physician
Charles-Emmanuel Sédillot (1804–1883), who talks about
the softening and relaxation of the ligaments, as well as
Parise and Malgaigne who believe that hydrarthrosis (water
in the joints) is the reason of the deformities [11, 12].
Finally, the third opinion is supported by the French barber
surgeon Ambroise Paré (ca 1510–1590) who agrees with
Hippocrates on the causes of the congenital dislocations
but he also blames the contractions of the womb, the vio-
lence of the accoucheur, and the position of the fetus.
Moreover, French anatomist François Chaussier (1746–
1828) refers to muscular contractions and intra-uterine
convultion as the causes of congenital dislocation of the
humerus and femur, and Guerin has applies this denomina-
tion to most deformations [11].

Talipes valgus is a deformity that affects one in 1000
births representing nowadays one of the most common con-
genital orthopaedic anomalies. There are many forms of this
disease; most of them are curable but still there is no avail-
able treatment for all of its forms, especially when the dec-
lination is great. There are also unresolved issues such as the
possible recurrence of the disease [13]. Hippocrates was the
first to describe a treatment and his principles are today as
valid as they were 2500 years ago. He has stated that club-
foot can, in most cases, be overcome without Bcutting or
burning, or any other complex mode of treatment^, while
a supportive immobilization aid or specialized shoes could
be placed for the correction of this deformity [8]. Further
studies on the disease were performed after the Dark Ages,
during the Renaissance, producing though no novel ap-
proach. From manipulation in antiquity to splint and plaster
and the non invasive Hippocratic method, various surgical
treatments were tested during the nineteenth and twentieth
centuries; however, talipes valgus’ pathology still continues
to challenge the paediatric orthopaedic surgeon as it has a
notorious tendency to relapse. Moreover, more than 90% of
the cases (especially calcaneovalgus type) responds to con-
servative treatment based on the ancient Greek thought [13].
Since the era of Galen who has illustrated the views of
Hippocrates, noting that he had not offered any additional
information [9], eons passed for novelties to be introduced.
During the nineteenth century, English physician and ac-
coucheur Philip M. Lyons in 1834 has combined the views
of Hippocrates and others like Irish anatomist and surgeon

Abraham Colles (1773–1843) and French anatomist and
zoologist Isidore Geoffroy Saint-Hilaire (1805–1861) to
form his theory that clubfoot, apart from congenital malfor-
mation (damage inside the uterus, or embryological defor-
mity), could have been caused by an active or passive irreg-
ularity in the muscles and ligaments which are connected
with the foot, proposing immobilization and specialized
footwear (Fig. 2), as treatment [14], exactly as Ambroise
Paré did [15].

Concerning hip displacement, which occurs more often
on the left side rather than the right, Hippocrates believed
that this is due to a malposition in the uterus as he had stated
that, Bthose persons, then, are most maimed who have ex-
perienced the dislocation in uterus^. P.M. Dunn agreed with
Hippocrates and also added that this phenomenon is related
with the fact that the fetus tends to lie with its back on the left
side of the uterus twice as often as it does on the right [16].
However, recent evidence has brought down his theory, as
40% of the fetuses lie on the left side and 35% on the right,
so there is no great difference. There were other scientists
who expressed their beliefs on the origin of the hip displace-
ment, like American surgeon John Murray Carnochan
(1817–1887), who said that muscular spasmodic retraction
can cause the dislocation, or French anatomist and surgeon
Guillaume Dupuytren (1777–1835) who had blamed a de-
fect in the depth or completeness of the acetabulum, both
separating their opinion from the Hippocratic views [11,
17]. More than 2000 years have passed since Hippocrates
referred to hip displacement and suggested that treatment is
possible if started early. In 1879, German surgeon Wilhelm
Roser (1817–1888) proposed a preventive approach by de-
scribing an early diagnosis and an acute reduction by abduc-
tion, embracing once more the Hippocratic doctrine [18].

To acute intervene for the correction of a congenital defor-
mity in a newborn may rise nowadays a series of dilemmas, as
usually a complex in the connection between the new mother
and the fetus is present, due to their interest being often in
conflict [19]. The ancient Greek Hippocratic School of
Medicine with its contributions in congenital deformities rev-
olutionized the practice of medicine, proposing an immediate
and rigorous clinical evaluation, diagnosis, and intervention.
Since the fifth century BC, a series of interventions such as the
on sight reduction of any congenital dislocation and various
simple orthopedic orthotics designed to correct talipes valgus
combined with specialized footwear with the aim of obtaining
a proper correction of the deformity set the main principles for
the future [20]. Despite the fact of the incorrect belief of the
Hippocratics that dislocations were curable if treatment was
applied in early stages, the whole preventive approach was re-
introduced and proposed again during the eighteenth to the
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nineteenth centuries. Methodology as well as the treatment
measures still inspiring modern orthopaedics [18].

Conclusion

The Hippocratic School raised a craft based on superstition
to a noble professional art that relied on thorough clinical
observation, continuous practice, and personal experience.
Although ancient Greek medico-philosophers could not
comprehend entirely the human pathology and physiology,
they had succeeded through their ingenious philosophy to
interpret human’s body evolution. Thus, congenital limb

deformities which were studied by the Hellenic medicine
in ancient Greece since the fifth century BC presented no
exception. The Hippocratic doctrine in the eve of orthopae-
dics proposed an acute non-invasive intervention for their
correction. Simple reduction methods had been proposed by
the Hippocratics in the treatise BMoclique^, archaic orthot-
ics and footwear were manufactured and edured time being
used in daily medical ptactice since the nineteenth century
when they came once more in vogue.
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Fig. 2 Specialized footwear for
the clubfoot, end of the nineteenth
century, Malson Mathieu, Paris,
and Lyon, France
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