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Abstract The history of treatment of scapula fractures is
closely connected with the history of the French surgery.
Paré (Les œuvres d´Ambroise Paré, conseiller, et premier
chirurgien du Roy, Gabriel Buon, Paris, p VCV, 1579),
Petit (Traité des maladies des os. Tome second, Charles-
Etienne Hochereau, Paris, pp 122–138, 1723), Du Verney
(Traité des maladies des os. Tome I, de Burre, Paris,
pp 220–231, 1751) and Desault (Œuvres chirurgicales, ou
tableau de la doctrine et de la pratique dans le traitement
des maladies externes par Xav. Bichat, Desault, Méqui-
gnon, Devilliers, Deroi, Paris, pp 98–106, 1798) were the
Wrst to point out the existence of these fractures. The Wrst
drawing of a scapula fracture was presented by Vogt (Dis-
sertatio de ambarum scapularum dextroeque simul clavicu-
lae fractura rara, Dissertatione Universitae Vitembergensi,
Wittenberg, 1799). This author was also the Wrst to describe
the scapula fracture associated with ipsilateral fracture of
the clavicle. The Wrst radiograph of scapula fracture (gle-
noid fossa fracture) was published by Struthers (Edinburgh
Med J 4(3):147–149, 1910). The Wrst internal Wxation of
scapula fracture using plate was done by Lambotte (1910)
who was followed by Lane (The operative treatment of
fractures, Medical Publishing Co, London, pp 99–101,

1914) and later by Lenormant (Sur l´ostéosynthèse dans
certains fractures de l´omoplate Bulletins et mémoires de la
Société de chirgie de Paris, pp 1501–1502, 1923), Dujarier
(Fracture du col chirgical de l´omoplate. Ostéosynthèse par
plaque en T. Bonne réduction. Bulletin et mémoires de la
Société de chirurgie de Paris, pp 1492–1493, 1923) and
Basset (Ostéosynthèse d´une fracture de l´omoplate. Bulle-
tin et mémoires de la Société nationale de chirurgie. p 193,
1924). Dupont and Evrard (J Chir (Paris) 39:528–534,
1932) presented the Wrst detailed description of the surgical
approach along the lateral border of the scapula including
two drawings. They were also the Wrst to use the term “pil-
lar of scapula”. Judet (Acta Orthop Belg 30:673–678, 1964)
advocated operative treatment of displaced scapula frac-
tures and described extensile posterior approach. Based on
the French school, AO/ASIF improved methods of internal
Wxation of these fractures.
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Introduction

Operative treatment of scapula fractures has been the sub-
ject of a number of publications [6, 10, 12, 16–18, 24, 39,
51, 62, 65, 73, 82, 94, 97, 104, 108, 112, 123, 124, 127,
128, 131, 132, 138, 139, 143, 146] yet little is known about
its history. Only a few articles [2, 3, 16, 105, 144] brieXy
refer to the Desault�s publication of 1805 [30]. The same
applies to textbooks of shoulder surgery [52, 70] or history
of orthopedics [117]. Analysis of original sources has
revealed that the history of scapula fractures started actu-
ally much earlier, as early as in sixteenth century, and is
much richer than previously described.
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The oldest references (1579–1798)

The Wrst information concerning scapula fractures may be
found in the works of outstanding French surgeons of six-
teenth through eighteenth century.

The oldest description of a fractured scapula caused
probably by a war injury was presented by Ambroise Paré
(1510–1590) in 1579 [113, 115]. Paré, the personal physi-
cian of four French kings, stated “…in case of fracture, if
the parts move and prick the Xesh, an incision should be
made to remove them with a “bec de corbin”(special
device named “beak of crow”). But if the pieces of bone do
not prick the Xesh and are still attached to the periosteum,
they need not to be removed since they will heal. If they are
completely free from periosteum, they have to be removed
because anyway they will be ultimately forced out, since
they do not live anymore and, as stated by Hippocrates,
“the living will always oust the dead”. When the fracture
involves the neck of the scapula the prognosis is almost
always fatal, as was also the case of some famous people,
for instance the King of Navarre…”.

Jean-Louis Petit (1674–1760), an extraordinary French
surgeon, dealt in detail with scapula fractures in his work
“Traité des maladies des os” [118] published in 1723, dis-
tinguishing between fractures of the body, neck and pro-
cesses of the scapula (acromion, coracoid, spine). He
subdivided fractures of the scapula body into transverse,
oblique, and longitudinal ones. He provided the Wrst
recorded description of subcutaneous emphysema associ-
ated with scapula fractures and discussed the possibility of
fracture of the glenoid rim associated with dislocation of
the humeral head. For Wxation of scapula fractures he used
a bandage of his own design (Fig. 1). He was also the Wrst
to make an allusion to a kind of early physiotherapy by
“changing the apparatus more often than for other frac-
tures to give some motion to the limb”…“This is also an
advantage because motion provides the limb capsule and
the neighbouring ligaments by easiness and freedom”

Joseph-Guichard Duverney (1648–1730), a French anat-
omist and surgeon, likely preceded Petit but his works
under a similar title “Traité des maladies des os” [34, 116]
were published by his pupils only after his death in 1751.
He used the same classiWcation of the types of scapula frac-
tures as Petit. He was also the Wrst author to describe a frac-
ture of the scapular neck, revealed by autopsy, in a 20-year-
old woman.

Posthumous works “Œuvres chirurgicales, ou tableau
de la doctrine et de la pratique dans le traitement des mala-
dies externes” [29] of another prominent French surgeon
Pierre-Joseph Desault (1738–1795), edited by his pupil
Marie Francois Xavier Bichat (1771–1802) and published
in 1798, marked a watershed in the development of surgery
at the turn of the nineteenth century. Desault, the founder of

the Wrst surgical journal in the world described, on the basis
of case histories, the fracture of acromion and fracture of
the inferior angle of the scapula. His text contained also an
original drawing of the Desault bandage designed by the
author for Wxation of fracture of the clavicle and scapula
(Fig. 2). The book was promptly translated into English and
published in the United States in 1805 [33]. As a result, the
American edition is often mistakenly cited as the original
source containing the Wrst mention of the scapula fracture
[2, 3, 16, 105, 144].

Clinical–anatomical period (1800–1895)

Publications dating back to this period were based for the
most part on detailed descriptions of diVerent cases, starting
with the mechanism of the trauma, the clinical course until
the patient�s death with a special focus on autopsy Wndings.
Scapula fractures were treated exclusively non-operatively
and discussions concentrated only on how and in what posi-
tion the injured extremity was to be immobilized.

The Wrst study devoted solely to scapula fractures was
published by Traugott Karl August Vogt (1762–1807), pro-
fessor of Wittenberg University, in 1799 and 1800 [141,
142]. The study containing a precise anatomical description
of the scapula, its muscles, blood vessels and nerves, was
based on the case of a bilateral scapular fracture. The frac-
ture of body of the right scapula was associated with frac-
ture of the clavicle. The original drawing (Fig. 3) presented

Fig. 1 Petit’s original drawing of his bandage
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not only the Wrst illustration of a scapula fracture, but also
the Wrst illustration of the Xoating shoulder.

An excellent description of the clinical examination of
scapula fractures may be found in the textbook by a Ger-
man surgeon Johann Erdwin Christoph Ebermaier (1769–
1825) published in 1802 [35].

Dominique Larrey (1766–1842), also a pupil of Desault,
and personal surgeon of Napoleon, performed in 1814 an
upper limb amputation in a case of open trauma of the prox-
imal part of the limb caused by cannonball. His operating
protocol is precisely described by his assistant [13]. There
was a comminuted fracture of the proximal humerus associ-
ated with fractures of the acromion close to its basis, and of
the scapular neck. These two pieces of bone, i.e., the acro-
mion and the coracoid process-glenoid fossa block, were
removed during the amputation. The patient healed.

Giovanni Battista Monteggia (1762–1815) in his monu-
mental eight-volume work “Istituzioni chirurgiche” [98],
published in 1814, distinguished between factures of the
body, the acromion and the coracoid process. He also
divided them into transverse fractures, fractures of the
superior, inferior or lateral angle or fractures of the scapular
neck and discussed the possibility of fracture of the glenoid
fossa.

Astley Paton Cooper (1768–1841) in “Treatise on Disc-
locations and on Fractures of the Joints” [19], published in
1822, mentioned brieXy fracture of the acromion and the
surgical neck of the scapula. In its later American edition of

Fig. 2 Desault�s original drawing of his bandage

Fig. 3 The oldest drawing of a scapula (right) fracture based on autop-
sy, published by Vogt in 1799. The illustration shows a simultaneous
injury of the clavicle. a anterior view, b posterior view
123



86 Arch Orthop Trauma Surg (2010) 130:83–92
1851 the description of both fractures was supplemented by
illustrations [20].

Robert Adams (1791–1875) in the “Cyclopaedia” [1],
published in 1847–1849, distinguished between three types
of scapula fractures—the fractures of acromion, coracoid
process, and scapular neck.

In 1847 Joseph Francois Malgaigne (1806–1865) [114]
published “Traité des fractures et des luxations” [90]
accompanied by a number of beautiful lithographs [91].
The chapter dealing with scapula fractures presented a
comprehensive summary of the contemporary knowledge.
Malgaigne recognized fractures of the body of the scapula,
fractures of acromion, fractures of the coracoid process and
fractures of the glenoid fossa (Fig. 4).

However, Spence and Steel [129], in 1863, were proba-
bly the Wrst authors to present a case of glenoid fossa frac-
ture on the basis of clinical description and autopsy. During
autopsy they found avulsion of the distal four-Wfths of the
articular surface of the glenoid fossa and the fracture line
extended as far as half an inch (3.5 cm) below the infragle-
noid tuberosity. The tendon of the long head of the biceps
with the adjacent portion of the labrum was torn oV the
upper intact portion of the glenoid fossa. It presented the
injury that is known today as SLAP lesion.

The Malgaigne’s book that was published in the German
translation as early as in 1850 [92] and in the United States
in 1860 completed a 50-year period during which scapula
fractures were recognized as a special entity. This was

Fig. 4 Types of scapula frac-
tures—original lithographs pub-
lished by Malgaigne in 1855
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achieved mainly thanks to the publications by Desault,
Cooper and Malgaigne, both in Europe and in North Amer-
ica.

In the second half of the nineteenth century there
appeared an increased number of publications describing
individual types of scapula fractures, with the French
authors again predominating [9, 14, 23, 32, 83, 99]. Their
articles contain a wide range of very interesting informa-
tion. Cavayé [59], in 1882, was probably the Wrst to study
scapula fractures experimentally.

John Poland (1855–1937) in his monumental work
devoted to separation of epiphyses described in detail ossi-
Wcation nuclei of the scapula and apophyseal separation of
the acromion and the coracoid [120].

A detailed list of authors of this period and their contri-
butions was presented by Hitzrot and Bolling [64] in 1916.

Radiological–surgical period (1907–1943)

Discovery of X-rays opened a new chapter in the diagnosis
of scapula fractures. Albin Lambotte [77] had probably a
radiograph of fractured scapula at his disposal as early as in
1907 although he did not state it expressly in the text. Nev-
ertheless, he canceled the contemplated operation of the
displaced fracture of surgical neck due to phlegmon of soft
tissues.

According to the literary sources, the Wrst to publish a
radiograph of scapula fractures was Cotton [21], in 1910.
He presented a radiograph of a fracture of the scapular
neck, however, without any further information. Struthers
[130] on the other hand, not only published in the same
year (1910) a radiograph of a glenoid fracture but also pro-
vided a detailed case history.

The Wrst radiological study of scapula fractures included
an analysis of 13 cases of diVerent types of the scapula frac-
tures examined between 1909 and 1911 and was published
by Grune [53] in 1911. Six radiographs were included. In the
same year, only a few months later, Plageman [119]
described 19 cases of diVerent types of scapula fractures
diagnosed radiologically between 1905 and 1910. However,
the text included only three drawings and no radiographs.

The Wrst internal Wxation of the scapula was performed
by Albin Lambotte as early as in 1910; but he published the
case including preoperative and postoperative radiograph
as late as in 1913 [78]. It was an unspeciWed transpinous
fracture of the body or neck of the scapula treated with two
screws.

Langlet and Herrmann [81] presented in 1911 a case of
open fracture of the scapula caused by a lion scratch. The
fractured inferior pole of the scapula was extirpated. On
this occasion the authors mentioned that they had never
used osteosuture suggested by Koenig and Tillemann.

In 1913, Tanton [133] described in detail fractures of the
scapular neck. He distinguished between three types of
fractures of the lateral angle of the scapula—fractures of
the glenoid fossa, fractures of the anatomical neck, and
fractures of the surgical neck.

In 1914, William Arbuthnot Lane (1856–1943) per-
formed internal Wxation of displaced vertical fracture pass-
ing througt the spine and body of the scapula associated
with dislocation of ipsilateral acromioclavicular joint [79].

In 1914, Mencke [96] published a study on acromion
fractures including the radiographs of diVerent types of this
injury. In the same year, Darrach [25] Wxed by two silk
sutures delayed fracture of acromion, which had healed.

A comprehensive study was published in 1916 by Hitz-
rot and Bolling [64]. They presented a detailed history of
the treatment of scapula fractures in the second half of the
nineteenth century, in addition to own eight clinical cases
and also results of their experiments.

In 1919, Braine [11] described an open fracture of the
scapula associated with epiphyseolysis of the proximal
humerus in a 13-year-old boy.

In 1921, Cotton [22] used ether anesthesia in closed
reduction of the fracture of surgical neck of the scapula.

In 1923, a French surgeon Lenormant [84] used osteosu-
ture (a wire) of the lateral border for a displaced scapular
neck fracture. Three months after the surgery, an infection
developed and the hardware had to be removed. In spite of
this, the fracture had healed with a good position of frag-
ments. The same year, another French surgeon Dujarier
[31] Wxed a fracture of the scapular neck by Lane Y-plate.
One day later, after him, Basset [4] performed the same sur-
gery.

In the United States, Longabaugh [88] appears to have
been the Wrst to treat a scapula fracture operatively in 1924.
He Wxed the avulsed inferior angle of the scapula using
kangaroo tendon. In 1931, Findlay [41] described extirpa-
tion of avulsed coracoid process. In 1937, the same author
pointed out the correlation between scapula fracture and
fracture of ribs [42].

Dupont and Evrard [33] in 1932 Wxed a fracture of the
lateral border of the scapula by the Sherman plate and pre-
sented the Wrst detailed description of the surgical approach
along the lateral border of the scapula including two draw-
ings. They were also the Wrst to use the term “pilier de
l�omoplate” (pillar of scapula) that has been since then used
in the French literature. In the same period (1933), Lorenz
Böhler devoted only a few lines to scapula fractures in his
textbook [8].

The Wrst internal Wxation of a glenoid fracture was
described by Reggio [121] in 1938; however, the Wrst pre-
and postoperative radiographs of a glenoid fossa fracture
were published by Fisher [43] in 1939. His article repre-
sented the Wrst publication in the Journal of Bone and Joint
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Surgery concerning scapula fractures. In 1943, Harmon and
Baker [58] treated a comminuted fracture of the scapula by
extirpation of the distal half of the scapula.

During World War II, the next chapter of the history of
treatment of scapula fractures was completed. During those
35 years diagnosis of scapula fractures was improved due
to radiology; the Wrst internal Wxations of individual types
of fractures were performed; and surgical approaches
described.

Post-World War II period: the Wfties and sixties

The Wrst comprehensive study in the post-war period was
published in 1956 by Decoulx et al. [26]. On the basis of
their own 26 cases and analysis of primarily the French lit-
erature, the French in particular, they divided the scapula
fractures into three types—fractures of the body, fractures
of the apophyses, and fractures of the superolateral angle.
In the Wrst two types they recommended non-operative
treatment. In fractures of the superolateral angle, mainly in
intra-articular fractures, they advocated operative manage-
ment, i.e., anatomical reduction and internal Wxation. In
contrast, Rowe [125], a few years later (1963) supported
closed treatment.

In 1964, Acta Orthopedica Belgica published three stud-
ies dealing with scapula fractures. Tondeur [135] in his
detailed study based on 38 cases used the same classiWca-
tion as Decoulx also recommended internal Wxation for dis-
placed fractures of the superolateral angle. Robert Judet
[71] advocated internal Wxation of displaced fractures of the
scapular neck and the lateral border allowing an early resto-
ration of the normal function. He also described an exten-
sile posterior approach that carries his name. In contrast,
Jörg Böhler [7] supported non-operative treatment, simi-
larly as his father.

A detailed study based on 87 own cases and a detailed
analysis of literature (123 citations) was published in 1967
by Cètre [15]. On the basis of analysis of the results he rec-
ommended non-operative treatment for the majority of
fractures. The same opinion was shared by de Mourgues
et al. [28] who evaluated a group of 130 patients.

The seventies and eighties and the AO contribution

The “oYcial” approach of AO to the scapula fractures had
been developing for quite a long time as may be seen in
individual editions of “Manual of internal Wxation” [100–
102]. While the Wrst edition in 1969 mentioned only brieXy
glenoid fossa fractures, the second edition in 1979 extended
surgical indications to fractures of the neck and lateral bor-
der of the scapula and included also the Judet approach.

The third edition in 1991 speciWes scapula fractures in
greater detail, although not completely. The same applies to
the current “AO Principles of Fracture Management” [46].

Among surgeons associated with the AO [45, 63, 69, 74,
89, 98] the Wrst who used the principles of stable internal
Wxation to the scapula fractures was Magerl [89] in 1974.
One year later Izadpanah [69] described in detail the opera-
tive treatment of diVerent types of scapula fractures after
AO principles. In the same year, i.e., in 1975, Hefte z.
Unfallheilkunde N. 126 was devoted to scapula fractures.
The most important of them were two articles. The article
by Tscherne et al. [136] extended surgical indications,
described diVerent posterior approaches and special tech-
niques of internal Wxation. The article by Ganz and Noes-
berger [45] stressed the instability of fractures of the
surgical neck caused by ipsilateral acromio-clavicular dis-
location or clavicle fracture, i.e., the injury which is today
called the Xoating shoulder.

At the same time, diVerent studies started to emphasize
that scapula fractures are in most cases part of multiple
injuries resulting from high-energy trauma [68, 82, 95,
134].

Extraordinary contribution to operative treatment was
made by Hardegger et al. [56, 57] in 1984. They evaluated
a group of 37 patients operated on for a scapula fracture and
described diVerent types of fractures of the scapula and
principles of its internal Wxation.

In the same year, both Gagey et al. [44] and Armstrong
and van der Spuy [3] pointed out poor long-term results
of non-operative treatment of displaced fractures of the
scapular neck. In spite of this, in the seventies and eight-
ies, non-operative treatment prevailing [82, 87, 145].
Internal Wxation was indicated only exceptionally, pri-
marily for fractures of glenoid fossa [103]. In 1984, there
appeared also the Wrst articles concerning the importance
of CT in assessment of scapula fractures [76]. The devel-
oping trend towards operative treatment of scapula frac-
tures was indicated in the English literature by a
comprehensive review published by Guttentag and Rech-
tine [55] in 1988.

The nineties

In the nineties, the interest in scapula fractures signiWcantly
increased [5, 36, 49, 50, 54, 72, 75, 80, 85, 106, 107, 126].
The main reason was the growing incidence of these inju-
ries associated with high-energy trauma. Another factor
contributing to the growing interest was the CT scan which
considerably improved diagnosis of scapula fractures as
well as an increasing number of articles documenting poor
long-term results of non-operative treatment of displaced
extra-articular fractures of the scapula.
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A signiWcant milestone was the study by Ada and Miller
[2] who in 1991 evaluated 113 patients and found very poor
functional results in patients with a displaced scapular neck
fracture. They performed internal Wxation from the Judet
approach in eight patients. They also developed their own
classiWcation dividing the scapula fractures into four
types—fractures of the processes (acromion, spine, cora-
coid), neck fractures, glenoid fossa fractures and scapular
body fractures. Nordqvist and Peterson [105] published in
1992 long-term results of their 68 patients treated non-oper-
atively for scapula fractures. Fifty percent of their patients
with residual scapula deformity had shoulder symptoms.
They also set indications for ORIF according to the degree
of displacement of fragments.

Attention was focused primarily on glenoid fossa frac-
tures. As early as in 1984, Ideberg [66] published his classi-
Wcation of glenoid cavity fractures that was modiWed by
Goss [47] in 1992. In the same year, Habermeyer [40] pub-
lished the classiWcation of scapula fractures, also including
unstable fractures of the scapular neck. On the basis of
analysis of 338 fractures, Ideberg [67] further speciWed his
classiWcation in 1995. Mayo et al. [93] revised Ideberg�s
classiWcation in 1998 in terms of surgical approaches in
diVerent types of glenoid fossa fractures and recommended
anatomical reconstruction.

In 1996, Orthopaedic Trauma Association developed a
comprehensive alphanumerical classiWcation system for
scapula fractures [109]. This classiWcation was revised in
2007 [110].

In 1992, Hersovici et al. [60] described the Xoating
shoulder, i.e., the ipsilateral clavicle and scapular neck frac-
tures. One year later (1993), Goss [48] deWned the so-called
superior shoulder suspensory complex. Subsequently, the
issue of the unstable shoulder girdle was the focus of a
number of other authors [27, 37, 38, 61, 86, 111, 122, 137,
140].

Beginning of twenty-Wrst century

Scapula fractures continued to the attract attention of spe-
cialists at the beginning of the new millennium [6, 10, 12,
16–18, 24, 39, 51, 59, 62, 65, 73, 82, 94, 97, 104, 108, 112,
123, 124, 127, 128, 131, 132, 138, 139, 143, 146]. Recent
studies have shown that a high percentage of scapula frac-
tures are associated with other severe injuries, of the chest
and head in particular. This fact has an impact on the treat-
ment of these fractures. The number of extra-articular scap-
ula fractures treated operatively is growing [16]. One of the
reasons is an improved assessment of scapula fractures by
three-dimensional CT imaging [18, 94], as well as studies
conWrming the impact of malalignment of the scapular neck
on long-term clinical outcome.

Conclusion

History of treatment of scapula fractures is closely con-
nected with the history of the French surgery. Paré, Petit,
Du Verney, Desault, and Malgaigne were the Wrst to point
out the existence of these fractures. However, the Wrst inter-
nal Wxation of the scapula was performed in 1910 by a Bel-
gian surgeon Albin Lambotte followed in 1914 by the
British surgeon Lane, in 1923 by the French surgeons
Lenormant, Dujarier, Basset and later also by Dupont, Evr-
ard and Robert Judet. Based on the French school, the AO/
ASIF improved methods of internal Wxation of these frac-
tures. Current studies focus on speciWcation of indication
criteria of operative treatment of extra-articular fractures of
the scapular neck and body that, however, have not been
uniWed, yet.

Acknowledgments The authors would like to express their special
gratitude to Jesse Jupiter, MD and Ludmila Bébarová, PhD for their
assistance in editing the manuscript and Ms Ludmila Frajerová and Ms
Mirka Plecitá for tracing the original source documents.

References

1. Adams R (1847–1849) Shoulder Joint, abnormal conditions. In:
Todd RB (ed) Cyclopaedia of anatomy and physiology. Vol. IV.
Part I. Longman, Brown, Green, Longmans and Roberts,
London, pp 600–601

2. Ada JR, Miller ME (1991) Scapula fractures. Analysis of 113
cases. Clin Ortop 269:174–180

3. Armstrong CP, van der Spuy J (1984) The fractures scapula:
Importance and management based on series of 62 patients.
Injury 15:324–329

4. Basset A (1924) Ostéosynthèse d�une fracture de l�omoplate.
Bulletin et mémoires de la Société nationale de chirurgie 193

5. Bauer G, Fleuschmann W, Dussler E (1995) Displaced
scapula fractures: indication and long-term results of open
reduction and internal Wxation. Arch Orthop Trauma Surg
114:215–219

6. Boerger TO, Limb D (2000) Suprascapular nerve injury at the
spinoglenoid notch after glenoid neck fracture. J Shoulder Elbow
Surg 9:236–237

7. Böhler J (1964) Fractures récente de l�épaule. Acta Orthop Belg
30:235–242

8. Böhler L (1933) Die Technik der Knochenbruchbehandlung. IV.
AuX. Maudrich, Wien, p 227

9. Bonnet, Bacquelin (1896) Fractures consécutives de l�humérus,
omoplate. Bull Soc Anat (Paris) 71:844–845

10. Bozkurt M, Can F, Kirdemir V, Erden Z, Demirkale I,
Bosbozkurt M (2006) Conservative treatment of scapula neck
fracture: the eVect of stability and glenopolar angle on clinical
outcome. Injury 36:1176–1181

11. Braine (1919) Décollement épiphysaire de l�extrémité (supérieu-
re de l�humérus avec fractures de l�omoplate: 1° fracture de la
fosse sous-épineuse; 2° fracture de la coracoide à sa base chez un
enfant de 13 ans. Bulletins et Mémoires de la Société anatomique
de Paris: 386–390

12. Burke CS, Roberts CS, Nyland JA, Radmacher PG, Acland RD,
Voor MJ (2006) Scapular thickness—implications for fracture
Wxation. J Shoulder Elbow Surg 15:645–648
123



90 Arch Orthop Trauma Surg (2010) 130:83–92
13. Carteron DM (1814) Observation de l�amputation du bras dans
l�article, avec résection d�une portion de la clavicule et de l�omo-
plate. Bulletins de La Faculté de Médecine de Paris 4:218–225

14. Cavayé R (1882) Études sur les fractures du col l�omoplate et de
la cavité glénoide. Thèse Faculté de Médecine de Paris

15. Cètre J (1967) Fractures de l�omoplate. Thèse Médecine. Lyon
16. Cole PA (2002) Scapula fractures. Orthop Clin N Amer 33:1–18
17. Cole PA (2006) Scapula fractures: open reduction internal Wxa-

tion. In: Wiss DA (ed) Master techniques in orthopaedic surgery.
Lippincot Williams and Wilkins, Philadelphia, pp 15–36

18. Cole PA, Marek DJ (2007) Shoulder girdle injuries. In: Standard
JP, Schmidt AH, Gregor PJ (eds) Surgical treatment of orthopae-
dic trauma. Stuttgart, Thieme, New York, pp 207–237

19. Cooper AP (1822) A Treatise on disclocations and on fractures of
the joints. Longman, Hurst, London, pp 455–459

20. Cooper BB (ed) (1851) A Treatise on dislocations and on
fractures of the joints by Sir Astley Cooper. Blanchard and Lea,
Philadelphia, pp 380–383

21. Cotton FJ (1910) Dislocation and joint fractures. Saunders,
Philadelphia, p 145

22. Cotton FJ, Brickley WJ (1921) Treatment of fracture of neck of
scapula. Boston Med Surg J 185:326–327

23. Couhard ACM (1866) Des fractures du corps de l�omoplate.
Thèse Faculté de médecine de Paris

24. Ch Court-Brown, McQueen MM, Tornetta P (2006) Trauma
(Shoulder girdle). Lippincot, Williams and Wilkins, Philadel-
phia, pp 68–88

25. Darrach W (1914) Fracture of the acromion process of the scap-
ula. Ann Surg 59:455–456

26. Decoulx P, Minet P, Lemerle (1956) Fractures de l�omoplate.
Lille Chirurgical 11:217–227

27. DeFranco MJ, Patterson BM (2006) The Xoating shoulder. J Am
Acad Orthop Surg 14:499–509

28. De Mourgues G, Machenaud A, Fischer L, Schnepp J, Comtet J,
Vidalain JP (1973) Fractures de l�omoplate. Lyon Chir 69:47–50

29. Desault PJ (1798) Œuvres chirurgicales, ou tableau de la doctrine
et de la pratique dans le traitement des maladies externes par Xav.
Bichat. Desault, Méquignon, Devilliers, Deroi, Paris, pp 98–106

30. Desault PJ (1805) A treatise on fractures, luxations and other
aVections of the bones, Bichat X (ed) Fry and Kammerer, Leatitia
court, Philadelphia, pp 57–67

31. Dujarier Ch (1923) Fracture du col chirgical de l�omoplate.
Ostéosynthèse par plaque en T. Bonne réduction. Bulletin et
mémoires de la Société de chirurgie de Paris: 1492–1493

32. Dumont A (1863) Des fractures du corps de l�omoplate. Thèse.
La Faculté de Médecine Strasbourg

33. Dupont R, Evrard H (1932) Sur une voie d�accès postérieure de
l�omoplate. J Chir (Paris) 39:528–534

34. Du Verney J-G (1751) Traité des maladies des os. Tome I. de
Burre, Paris, pp 220–231

35. JCh Ebermaier (1802) Taschenbuch der Chirurgie. Erster Band.
JA Barth, Leipzig, pp 621–624

36. Ebraheim NA, Mekhail AO, Padanilum TG, Yeasting RA (1997)
Anatomic consideration for a modiWed posterior approach to the
scapula. Clin Orthop 344:136–143

37. Edwards SG, Whittle AP, Wood GW (2000) Nonoperative treat-
ment of ipsilateral fractures of the scapula and clavicle. J Bone
Joint Surg [Am] 84-A:774–780

38. Egol KA, Connor PM, Karunakar MA, Sims SH, Bosse MJ,
Kellam JF (2001) The Xoating shoulder: clinical and functional
results. J Bone Joint Surg [Am] 83-A:1188–1194

39. Esenkaya I (2003) Surgical treatment of scapular fractures. Acta
Chir Orthop Traumatol Turc 37:33–40

40. Euler E, Habermeyer P, Kohler W, Schweiberer L (1992)
Skapulafrakturen—KlassiWkation und DiVerentialtherapie.
Orthopäde 21:158–162

41. Findlay RT (1931) Fractures of the scapula. Ann Surg 93:1001–
1008

42. Findlay RT (1937) Fractures of the scapula and ribs. J Am Surg
38:489–494

43. Fischer WR (1939) Fracture of the scapula requiring open reduc-
tion. J Bone Joint Surg 21:459–461

44. Gagey O, Curey JP, Mazas F (1984) Les fractures récentes de
l�omoplate. A propos de 43 cas Rev Chir Orthop 70:443–447

45. Ganz R, Noesberger B (1975) Die Behandlung der Scapula-Fra-
kturen. H Unfallheilkunde 126:59–62

46. Geel ChW (2000) Scapula and clavicle. In: Rüedi TP, Murphy
WM (eds) AO principles of fracture management. Thieme, Stutt-
gart, pp 259–265

47. Goss TP (1992) Fractures of the glenoid cavity. J Bone Joint Surg
[Am] 74-A:299–305

48. Goss TP (1993) Double disruption of the superior shoulder sus-
pensory complex. J Orthop Trauma 7:99–106

49. Goss TP (1995) Scapula fractures and dislocations: diagnosis and
treatment. J Am Acad Orthop Surg 3:22–33

50. Goss TP (1996) The scapula: coracoid, acromial and avulsion
fractures. Am J Orthop 25:106–115

51. Goss TP (2004) Open reduction and internal Wxation of glenoid
fractures. In: Craig EV (ed) Master techniques in orthopaedic
surgery. Lippincot, Williams and Wilkins, Philadelphia, pp 461–
480

52. Goss TP (2004) Fractures of the scapula. In: Rockwood CA, Mat-
sen FA, Wirth MA, Lippitt SB (eds) The shoulder, 3rd edn. Saun-
ders, Philadelphia, pp 413–454

53. Grune O (1911) Zur Diagnose der Frakturen im Bereiche des
Collum Scapulae. Z Orthop Chir 29:83–95

54. Gupta R, Sher J, Williams GR Jr, Iannotti JP (1998) Non-union
of the scapula body. J Bone Joint Surg [Am] 80-A:428–430

55. Guttentag IJ, Rechtine GR (1988) Fractures of the scapula: a
review of the literature. Orthop Rev 17:147–158

56. Hardegger F (1984) Die Behandlung von Schulterblattbrüchen.
Unfallheilkunde 87:58–66

57. Hardegger F, Simpson LA, Weber BG (1984) The operative
treatment of scapula fractures. J Bone Joint Surg [Br] 66-B:725–
731

58. Harmon PH, Baker DR (1943) Fracture of the scapula with dis-
placement. J Bone Joint Surg 25:834–838

59. Heim KA, Lantry JM, ChS Burke, Roberts CS (2008) Early
results of scapular fractures treated operatively at a level one trau-
ma center. Eur J Trauma 34:55–59

60. Hersovici D, Fiennes AGTW, Allgöwer M, Rüedi TP (1992) The
Xoating shoulder: ipsilateral clavicle and scapula neck fractures.
J Bone Joint Surg [Br] 74-B:362–364

61. Hersovici D (1994) Open reduction and internal Wxation of ipsi-
lateral fractures of the scapula neck and clavicle. J Bone Joint
Surg [Am] 76-A:1112–1113

62. Hersovici D, Roberts CS (2006) Scapula fractures: to Wx or not to
Wx? J Orthop Trauma 20:227–229

63. Hierholzer G, Hax PM (1982) Scapulafrakturen–Entstehung,
Einteilung, Diagnose. H Unfallheilkunde 160:87–99

64. Hitzrot JM, Bolling RW (1916) Fractures of the neck of the scap-
ula. Ann Surg 63:215–236

65. Hubbard D (2004) Scapula fractures. Cur Opin Orthop 14:254–256
66. Ideberg R (1984) Fractures of the scapula involving glenoid fos-

sa. In: Bateeman JE, Welsh RP (eds) Surgery of the shoulder.
Decker, Philadelphia, p 63

67. Ideberg R, Grevsten S, Larsson S (1995) Epidemiology of scap-
ula fractures. Acta Orthop Scand 66:395–397

68. Imatani RJ (1975) Fractures of the scapula: a review of 53 cases.
J Trauma 15:473–478

69. Izadpanah M (1975) Osteosynthese bei den Scapulafrakturen.
Arch Orthop-Unfall Chir 83:153–164
123



Arch Orthop Trauma Surg (2010) 130:83–92 91
70. Jeong GK, Zuckerman JD (2005) Scapula fractures. In: Zucker-
man JD, Koval KJ (eds) Shoulder fractures. Thieme, New York,
pp 199–222

71. Judet R (1964) Traitement chirurgical des fractures de l�omo-
plate. Acta Orthop Belg 30:673–678

72. Kavanagh BF, Bradway JK, CoWeld RH (1993) Open reduction
and internal Wxation of displaced intra-articular fractures of the
glenoid fossa. J Bone Joint Surg [Am] 75-A:479–484

73. Khallaf F, Mikami A, Al-Akkad M (2006) The use of surgery in
displaced scapula neck fractures. Med Princ Pract 15:443–448

74. Kinzl L (1982) Operative Therapie der Scapulafrakturen–Indika-
tion, Technik, Ergebnisse. H Unfallheilkunde 160:105–114

75. Kligman M, RoVman M (1997) Posterior approach for glenoid
fracture. J Trauma 42:733–735

76. Kopecky K, Bies JR, Ellis JH (1984) CT diagnosis of fracture of
the coracoid process of the scapula. Comput Radiol 8:325–327

77. Lambotte A (1907) L� intervention opératoire dans les fractures
récentes et anciennes envisageé particuliérement au point de vue
de l�osteo-synthese. Lambertin, Brussels, p 77

78. Lambotte A (1913) Chirurgie opératoire des fractures. Masson,
Paris, pp 401–402

79. Lane WA (1914) The operative treatment of fractures. Medical
Publishing Co, London, pp 99–101

80. Lange RH, Noel SH (1993) Traumatic lateral scapular displace-
ment: an expanded spectrum of associated neurovascular injury.
J Orthop Trauma 7:361–366

81. Langlet L, Herrmann (1911) Deux fractures de l�omoplate.
Union médicale et scientiWque du Nord-Est 35:223–229

82. Lantry JM, Roberts CS, Giannoudis PV (2008) Operative treat-
ment of scapular fractures: a systematic review. Injury 39:271–283

83. Lartigau E (1877) Fractures de l�omoplate. Thèse. Faculté de
Médecine de Paris

84. Lenormant Ch (1923) Sur l�ostéosynthèse dans certains fractures
de l�omoplate Bulletins et mémoires de la Société de chirgie de
Paris: 1501–1502

85. Leung KS, Lam TP, Poon KM (1993) Operative treatment of dis-
placed intra-articular glenoid fractures. Injury 24:324–328

86. Leung KS, Lam TP (1993) Open reduction and internal Wxation
of ipsilateral fractures of the scapula neck and clavicle. J Bone
Joint Surg [Am] 75-A:1015–1017

87. Lindholm A, Leven H (1974) Prognosis in fractures of the body
and neck of the scapula: a follow-up study. Acta Chir Scand
140:33–36

88. Longabaugh RI (1924) Fracture simple of right scapula. United
States Naval Med Bull 21:341

89. Magerl F (1974) Osteosynthesen im Bereich der Schulter. Helv
Chir Acta 41:225–232

90. Malgaigne JF (1847) Traité des fractures et des luxations. JB
Baillière, Paris

91. Malgaigne JF (1855) Traité des fractures et des luxations. Atlas
de XXX planches. JB Baillière, Paris

92. Malgaigne JF (1850) Die Knochenbrüche und Verrenkungen.
Erster Band: Knochenbrüche. Rieger�sche Verlagsbuchhand-
lung, Stuttgart

93. Mayo KA, Benirschke SK, Mast JW (1998) Displaced fractures
of the glenoid fossa. Clin Orthop 346:122–130

94. McAdams TR, Blevins FT, Martin TP, DeCoster TA (2002) The
role of plain Wlms and computed tomography in the evaluation of
scapula neck fractures. J Orthop Trauma 16:7–11

95. McGinnis M, Denton JR (1989) Fractures of scapula: a retrospec-
tive study of 40 fractured scapulas. J Trauma 29:1488–1493

96. Mencke JB (1914) The frequency and signiWcance of injuries to
the acromion process. Ann Surg 59:233–238

97. Michael D, Zazal MA, Cohen B (2001) Nonunion of a fracture of
the body of the scapula: case report and literature review. J Shoul-
der Elbow Surg 10:385–386

98. Monteggia GB (1814) Istituzioni chirurgiche, vol IV. Maspero e
Buocher, Milano, pp 123–130

99. Morestin H (1894) Fracture du col chirurgical de l�omoplate.
Bull Soc Anat (Paris) 69:633–638

100. Müller ME, Allgöwer M, Willenegger H (eds) (1969) Manual der
osteosynthese. Springer, Berlin, p 111

101. Müller ME, Allgöwer M, Willenegger H, Schneider R (eds)
(1977) Manual der osteosynthese. Springer, Berlin, pp 164–165

102. Müller ME, Allgöwer M, Willenegger H, Schneider R (eds)
(1991) Manual of internal Wxation. Springer, Berlin, pp 427–432

103. Müller-Färber J (1976) Die Skapulafrakturen: Konservative oder
operative Behandlung. Unfallheilkunde 79:295–303

104. Nau T, Petras N, Vécsei V (2004) Fractures of the scapula–clas-
siWcation and treatment principles. Osteo Trauma Care 12:174–
179

105. Nordqvist A, Petersson C (1992) Fractures of the body, neck, or
spine of the scapula. Clin Orthop 283:139–144

106. Ogawa K, Yoshida A, Takahashi M, Ui M (1996) Fractures of the
coracoid process. J Bone Joint Surg [Br] 78-B:17–19

107. Ogawa K, Yoshida A (1997) Fractures of the superior border of
the scapula. Int Orthop 21:371–373

108. Ombremskey WT, Lyman JR (2004) A modiWed Judet approach
to the scapula. J Orthop Trauma 18:696–699

109. Orthopaedic Trauma Association (1996) Fracture and dislocation
compendium. Scapula fractures. J Orthop Trauma (Suppl 1):
S81–S84

110. Orthopaedic Trauma Association (2007) Fracture and dislocation
compendium. Scapula fractures. J Orthop Trauma (Suppl 1);
S68–S71

111. Owens BD, Goss TP (2006) The Xoating shoulder. J Bone Joint
Surg [Br] 88-B:1419–1424

112. Pace AM, Stuart R, Brownlow H (2005) Outcome of glenoid
neck fractures. J Shoulder Elbow Surg 14:585–590

113. Paré A (1579) Les œuvres d�Ambroise Paré, conseiller, et pre-
mier chirurgien du Roy. Gabriel Buon, Paris, p VCV

114. Peltier LF (1980) Joseph Francois Malgaigne and Malgaigne�s
fractur. Clin Orthop 151:4–7

115. Peltier LF (1983) Compound fracture of leg, Paré�s personal care.
Clin Orthop 178:3–6

116. Peltier LF (1984) Joseph Guichard Duverney (1648–1730).
Champion of applied comparative anatomy. Clin Orthop
187:308–311

117. Peltier LF (1990) Fractures: a history and iconography of their
treatment. Norman Publishing, San Francisco

118. Petit JL (1723) Traité des maladies des os. Tome second.
Charles-Etienne Hochereau, Paris, pp 122–138

119. Plagemann H (1911) Zur Diagnostik und Statistik der Frakturen
vor und nach Verwertung der Röntgendiagnostik. Beitr Chir
73:688–738

120. Poland J (1898) Traumatic separation of the epiphyses. Smith
and Elder, London, pp 144–162

121. Reggio AW (1938) Fracture of the shoulder girdle. In: Wilson PD
(ed) Experience in the management of fractures and dislocations,
based on an analysis of 4,390 cases. Lippincott, Philadelphia, pp
370–374

122. Rikli D, Regazzoni P, Renner N (1995) The unstable shoulder
girdle: early functional treatment utilizing open reduction and
internal Wxation. J Orthop Trauma 9:93–97

123. Ring D, Jupiter J (2003) Injuries to the shoulder girdle. In:
Browner BD, Jupiter J, Levine AM, Trafton PG (eds) Skeletal
trauma, Third edition edn. Sanders, Philadelphia, pp 1625–1654

124. Romero J, Schai O, ImhoV AB (2001) Scapula neck fracture: the
inXuence of permanent malalignment of the glenoid neck on clin-
ical outcome. Arch Orthop Trauma Surg 121:313–316

125. Rowe CR (1963) Fractures of the scapula. Orthop Clin N Amer
43:1565–1571
123



92 Arch Orthop Trauma Surg (2010) 130:83–92
126. Scavenius M, Sloth C (1996) Fractures of the scapula. Acta Ort-
hop Belg 62:129–131

127. Schandelmaier P, Blauth M, Schneider C, Krettek C (2002) Frac-
tures of the glenoid treated by operation. J Bone Joint Surg [Br]
84-B:173–177

128. Schwartzbach CC, Seoudi H, Ross AE, Hendershot K, Robinson
L, Melekzadeh A (2006) Fracture of the scapula with intratho-
racic penetration in a skeletally mature patient. A case report. J
Bone Joint Surg [Am] 88-A:2735–2738

129. Spence J, Steel F (1863) Report of clinical cases treated in the
surgical wards of the Royal InWrmary, under the care of Mr Spen-
ce during Session 1861–62. Edinburgh Med J 8:1073–1086

130. Struthers JW (1910) A case of fracture through the glenoid fossa
of the scapula. Edinburgh Med J 4(3rd):147–149

131. Tadros AMA, Lunsjo K, Czechowski J, Abu-Zidan FM (2007)
Multiple-region scapula fractures had more severe chest injury
than single-region fractures: a prospective study of 107 blunt
trauma patients. J Trauma 63:889–893

132. Tadros AMA, Lunsjo K, Czechowski J, Abu-Zidan FM (2008)
Causes of delayed diagnosis of scapular fractures. Injury 39:314–
318

133. Tanton MJ (1913) Fractures du col chirurgical de l�omoplate.
J Chir Paris 11:701–710

134. Thompson DA, Flynn TC, Miller PW, Fischer RP (1985) The
signiWcance of scapula fractures. J Trauma 25:974–977

135. Tondeur G (1964) Les fractures de l�omoplate. Acta Orthop Belg
30:114–130

136. Tscherne H, Christ M (1975) Konservative und operative Thera-
pie der Schulterblattbrüche. H Unfallheilkunde 126:52–57

137. Van Noort A, te Slaa RL, Marti RK, van der Werken C (2001)
The Xoating shoulder. A multicentre study. J Bone Joint Surg
[Br] 83-B:795–798

138. Van Noort A, van Loon CJM, Rinjberg WJ (2004) Limited pos-
terior approach for internal Wxation of a glenoid fracture. Arch
Orthop Trauma Surg 124:140–144

139. Van Noort A, van Kampen A (2005) Fractures of the scapula sur-
gical neck: outcome after conservative treatment in 13 cases.
Arch Orthop Trauma Surg 125:696–700

140. Van Noort A, van der Werken C (2006) The Xoating shoulder.
Injury 37:218–227

141. Vogt TKA (1799) Dissertatio de ambarum scapularum dextroe-
que simul claviculae fractura rara. Dissertatione Universitae
Vitembergensi, Wittenberg

142. Vogt TKA (1800) Anatomisch-physiologisch-chirurgische
Abhandlung eines sehr seltenen zusammengesetzten Bruchs
beyder Schulterblätter und des rechten Schlüsselbeines. Karl
Tauchnitz, Leipzig

143. Wiedemann E (2004) Frakturen der Scapula. Unfallchirurg
107:1124–1133

144. Wilbur MC, Evans EB (1977) Fractures of the scapula. An anal-
ysis of forty cases and review of the literature. J Bone Joint Surg
[Am] 59-A:358–362

145. Zdravkovic D, Damholt VV (1974) Comminuted and severely
displaced fractures of the scapula. Acta Arthop Scand 45:60–65

146. Zlowodski M, Bhandari M, Zelle BA, Kregor PJ, Cole PA (2006)
Treatment of scapula fractures: systematic review of 520 frac-
tures in 22 case series. J Orthop Trauma 20:230–233
123


	History of the treatment of scapula fractures
	Abstract
	Introduction
	The oldest references (1579-1798)
	Clinical-anatomical period (1800-1895)
	Radiological-surgical period (1907-1943)
	Post-World War II period: the Wfties and sixties
	The seventies and eighties and the AO contribution
	The nineties
	Beginning of twenty-Wrst century
	Conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


