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HISTORICAL VIGNETTE

Vincenzo Quercioli (1876-1939), researcher and pioneer of

the atlas fracture

Maurizio Domenicucci, MD, Demo Eugenio Dugoni, MD, Cristina Mancarella, MD,
Alessandro D’Elia, MD, and Paolo Missori, MD

Department of Neurology and Psychiatry, Division of Neurosurgery, “Sapienza” University of Rome, Italy

A review of early 20th century literature regarding fractures of the atlas led the authors to discover a paper written in
Italian by Professor Vincenzo Quercioli in 1908, at that time an assistant surgeon at the University of Siena. The work
was published in the journal Il Policlinico, which at that time was directed by Professor Francesco Durante. The paper
described the first case of a quadripartite fracture of the atlas, and it accurately reported the mechanism of injury, symp-
toms, neurological examination, treatment, complications, and cause of death of the patient.

Quercioli performed an autopsy on the patient and gave a detailed description of anatomopathological features. In
particular, he identified the 4 symmetrical fracture lines related to the arches of the atlas and the substantial integrity of
the atlantoaxial ligaments, particularly the transverse ligament. Based on those findings, Quercioli concluded that the
mechanism of trauma was an axial force. This force passed through the center of the vertebral ring and caused sym-
metrical displacement and compression of the articular masses.

These concepts of dynamic physics led Quercioli to conclude that, because the atlas is wedge shaped, the masses of
the atlas reacted to stress by moving away from the center. This reaction resulted in stretching the front and rear arches,
which then fractured at their 4 points of weakness. The integrity of the spinal cord was intact, based on a negative
neurological examination for CNS lesions. Thus, he concluded that these injuries were not fatal and could be cured by
appropriate treatment with a Minerva cast and, in the presence of swallowing disorders, with a nasogastric tube.

The case described by Quercioli was later mentioned in two classic works on atlas fractures by Sir Geoffrey Jefferson,
published in 1920 and 1927. In those works, Jefferson proposed his classification of 5 different anatomopathological
classes; this work is widely cited in the literature and should be considered a classic. The patterns and deductions that
Jefferson reported on these fractures appeared to draw upon the scientific experience of Quercioli and his description of
the quadripartite atlas fracture, which appeared to be unique, even in Jefferson’s review. Therefore, the authors believe
that they have identified another scientist and pioneer of the atlas fracture in Professor Vincenzo Quercioli. With his bril-
liant insights, which remain useful and valid, Quercioli led the way to further research on the subject.

http://thejns.org/doi/abs/10.3171/2014.11.SPINE14483
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nized classification for fractures of the atlas. In the

literature, most works that report on fractures of
C-1 cite the classic work of Sir Geoffrey Jefferson (1886—
1961) of 1920, titled “Fracture of the atlas vertebra: report
of four cases, and a review of those previously recorded.”
Based on this work, and the successive paper published
in 1927 by the same author,” most authors attribute the
classification of 5 types of atlas fractures to Jefferson.>!
Some authors also refer to a “Jefferson fracture,” but de-
scriptions vary among double,* tripartite, and quadripartite

C URRENTLY, there is no well-defined, widely recog-

fractures*® that involve one or both of the arches of the
vertebra, and in some cases, involve the articular mass-
es.28! We reviewed original works from the beginning of
the 20th century that described fractures of the atlas, which
also included those mentioned by Jefferson in his two clas-
sic publications. In doing so, we found a paper by Profes-
sor Vincenzo Quercioli (1876-1939), who reported on a
particular fracture of the atlas, published in 1908 in the
journal Il Policlinico, which at that time was directed by
Professor Francesco Durante (1844—1934).' We observed
that Quercioli’s work represented the first description of a

SUBMITTED May 13, 2014. ACCEPTED November 4, 2014.

INCLUDE WHEN CITING Published online Month day, 2014; DOI: 10.3171/2014.11.SPINE14483.
DISCLOSURE The authors report no conflict of interest concerning the materials or methods used in this study or the findings specified in this paper.

©AANS, 2014

J Neurosurg Spine Month Day, 2014 1



M. Domenicucci et al.

4-part fracture of the atlas; the fracture was described ad-
mirably, in terms of both clinical and pathological symp-
toms. Moreover, Quercioli provided a complete biome-
chanical interpretation.

The importance of the findings and arguments present-
ed in Quercioli’s work includes the fact that they must be
considered in the context of the limited knowledge in the
area of atlas fractures at the time it was written. Even to-
day, the findings are of great topical interest; consequently,
this work deserves special mention, and we should rec-
ognize its value and appreciate the insight of its author,
Professor Vincenzo Quercioli. In addition, it is important
to note that the original observations of Professor Quer-
cioli in 1908 led the way in drafting the 1920 work by Sir
Geoffrey Jefferson.® Historically, however, we have only
recognized Jefferson for the first anatomical classification
of traumatic fractures of the atlas.

Quercioli’'s Case Description

In 1908, in the surgery section of the journal I/ Poli-
clinico, which was managed at the time by its founder Pro-
fessor Francesco Durante, an article was published in Ital-
ian titled “Considerazioni cliniche su di un caso di frattura
isolata comminuta simmetrica dello atlante senza lesioni
midollari in seguito a caduta sul capo” (“Clinical consid-
eration of a case of a comminuted, isolated, symmetric
atlas fracture, without spinal cord lesion, subsequent to
a head injury;” Fig. 1).° The author was Professor Vin-
cenzo Quercioli, a young doctor of the Institute of General
Clinical Surgery, University of Siena, which was directed
at that time by Professor Domenico Biondi (1855-1914).
Quercioli opened the scientific paper with the statement:
“The fracture of the spine that we present is not common;
thus, our searches have not found any similar cases in the
literature.”

That singular case concerned a 60-year-old man, who
had hit the top of his head after falling from an olive tree.
Subsequent to the trauma, he was no longer able to sup-
port his head, he had difficulty swallowing, he developed
a cough, and his voice was impaired to the point of be-
ing barely intelligible. The patient was admitted 8 days
after the trauma for pneumonia “ab ingestis” due to his
difficulty swallowing and the cough. He was treated with
the placement of a nasogastric tube. They also performed
traction by placing a gauze bandage under the chin and oc-
ciput, and attaching a strap with a counter-weight to apply
traction; thus, the head was raised when the patient was in
a semi-sitting position. They could not apply a Minerva
cast, due to the patient’s serious respiratory condition.

On clinical examination, the patient’s consciousness
was preserved, and no motor or sensory disturbances were
observed in the limbs. Before traction was applied, the
head was hanging on the trunk, incapable of responding to
voluntary commands or resisting passive movements; any
passive movement provoked intense pain, and head rota-
tion caused loud noises. The patient’s tongue was nearly
paralyzed, the gag reflex was preserved, he expectorated
with fatigue, and he could not form words.

In the days following admission, the patient’s pulmo-
nary condition continued to deteriorate, and the fever con-

2 J Neurosurg Spine Month Day, 2014

Anno XV Roma, giugno 1908 Vol. XV-C. (fasc. 6)

IL POLICLINICO

SEZIONE CHIRURGICA

ORGANO DELLA SOCIETA" ITALIANA DI CHIRURGIA

DIRETTO DAL

Prof. FRANCESCO DURANTE

Direttore del Regio Istituto Chirurgico di Roma

SOMMARIO.
L Dott. V. Quercioli - Considerazioni cliniche su di un caso di frattura isolata commi-
nuta simmetrica dello atlante senza lesioni midollari in seguito a caduta sul capo. — II. Dott.

Giovanni Bertelli - Contributo allo studio dei sarcomi primitivi del fegato. — IIL. Prof. V.
Gaudiani - Dei tumor: a mieloplasst delle guaine tendinee. — Prof. Achille Torretta - Lesioni
del labirinto non acustico dimostrate con ricerche sperimentali e cliniche.

L

Istiruro p1 CLINICA GENERALE OPERATIVA DI SIENA
diretto dal prof. D. BIoNDI

Considerazioni cliniche su di un caso di frat-
tura isolata comminuta simmetrica dello
atlante-senza lesioni midollari in seguito
a caduta sul capo ]

per il dott. V. QUERCIOLI, aiuto.

La frattura della colonna vertebrale che presentiamo non é comune, tanto
che per ricerche fatte non si é trovato altro caso simile nella letteratura.

A prescindere dal fatto che la frattura traumatica dell’atlante ¢ rara rispetto
a quella di altre vertebre, nel nostro caso si tratta di una frattura isolata, non
accompagnata cioé da altra frattura del rachide né della base cranica, come
di solito avviene nei traumatismi violenti che interessano la regione sottoccipi-
tale; & una frattura comminuta simmetrica rispetto all’asse della vertebra stessa,
come se la forza disyregatrice avesse agito di dentro in fucri uniformemente in
ogn! senso a guisa di esplosione, mentre si verifica pidt spesso che pella frattura
delle vertebre i frammenti siano ineguali perché la frattura si produce per via
indiretta in seguito a movimenti esagerati di flessione, di estensione, di latera-
lith, vale a’dire quando si accentra in una parte della vertebra I’azione violenta;

rappresenta per la sua simmetricita e per il modo di formazione, per essere -
@

FIG. 1. Original photograph of the front page of Quercioli’s original paper
titled “Clinical consideration of a case of a comminuted, isolated, sym-
metric atlas fracture, without spinal cord lesion, subsequent to a head
injury,” published in Il Policlinico in 1908, when the journal was directed
by Professor Francesco Durante.

tinued. At 5 days after admission, 13 days after the fall, he
died. The day after the death, a necropsy was performed.
Quercioli related that, with the cadaver prone, the cervical
spine was examined. When the paraspinal muscles were
parted, he found that the nuchal ligament was interrupted
by a rupture between C-1 and C-2, and the discontinuity
could be felt on palpation of the posterior arch of the at-
las. The posterior arch of the fractured C-1 vertebra was
removed and, when the spinal canal was opened, he found
apparently normal meninges, spinal cord, and medulla ob-
longata, which he then removed.

At this point, Quercioli observed that the odontoid was
intact, and the integrity of occipito-odontoid and trans-
verse ligaments was preserved. The anterior arch of C-1
was disconnected from the lateral masses, and they were
all removed. The hypoglossal nerve was then removed
bilaterally from the base of the tongue up to the origin
in the skull; the nerve appeared ecchymotic, with a pep-
pered neurolemma. Microscopic examination (Weigert’s
solution) showed that the spinal cord was normal, but the



hypoglossal nerves displayed interfascicular hemorrhage
and disrupted myelin. After careful preparation of the
bone, the author noted that the atlas was divided into 4
fragments, arranged bisymmetrically (Fig. 2). When the
4 pieces were held together, they matched perfectly; thus,
when cemented together with paraffin on the fracture sur-
faces, the vertebra was completely reconstructed. At this
point in the text, the complete fracture lines were accu-
rately described; moreover, the reassembly of the atlanto-
axial articulation was described in terms of the pertinent
anatomical and articular relationships.

Based on the peculiarities described in the case exam-
ined, the author was able to interpret the mechanism that
produced the fractured vertebra. First, he considered the
parts that would present major, intermediate, and minor
resistances. In particular, the areas of greatest resistance
would be represented by the joint masses, including the
transverse processes. The areas of intermediate resistance
would be the midcentral areas of the arches, front and rear.
The areas of minor resistance would be the 4 fine lines
between the lateral masses and the arches. The disinte-
grating force must have acted in a manner that uniformly
distributed compression and broke all 4 points of least re-
sistance, which caused the vertebra to fracture into 4 sym-
metrical parts. Also, the force must have traveled from the
center of the ring to the outer perimeter with eccentric
movement, based on the orientations of the fracture rims:
“Tenendo presente che l'atlante contrae rapporti schele-
trici diretti con 'occipite e I'epistrofeo solo attraverso le
superfici articolari, si deduce che la forza disgregatrice
viene trasmessa solo attraverso queste.”' In other words,
considering the inclination of the articular surfaces, which
are oriented to form angles with bisectors that intersect
in the central part of the atlas, Quercioli stated that the
disintegrating force acted in a manner corresponding to
the physics of a wedge, which resulted in horizontal and
vertical forces. Quercioli also stated that taking into ac-
count these considerations of the physics and morphology
involved, it becomes clear how the disruptive action is de-
flected eccentrically, in a lateral direction, and then trans-
mitted to the inclined articular surfaces; you must simply
recall that all the conditions are governed by the mode of
action of the wedge.

Quercioli then added a quantitative analysis to the qual-
itative examination of the distribution of forces. He stated
that traumatizing violence, represented by the weight of
the falling body hitting the top of the head, should be ex-
pressed according to a force that runs through the central
part of the atlas, and then, through the axis and foramen
magnum. This condition would occur when the force
acts vertically throughout the body, and the defensive
contraction of the neck muscles would cause neck stiff-
ening, which increases the load of the force acting upon
the articular wedge of the atlas. At this point, Quercioli
focused on the absence of traumatic lesions in the spinal
cord, based on the absence of neurological disorders in all
4 limbs observed in the clinical examination of the pa-
tient. This observation was verified in the autopsy, which
showed normal anatomical and microscopic appearances.
The author considered this situation to be related to the
small diastasis of the 4 fragments of the atlas, and particu-
larly, the substantial integrity of the transverse and occipi-

Quercioli’s quadripartite fracture of the atlas

244 IL POLICLINICO

Scontinuata allora la rimanente colonna vertebrale lungo le lamine, si
asporta tutto il midollo colla parte sovrastante fino al disotto del cono, cioé
fino a comprendere parte della coda equina, avvolto dalla dura madre. Tutto
il pezzo anatomico si presenta macroscopicamente normale.

A questo punto si puo constatare che ognuna delle masse laterali dell’a-
tlante ¢ scontinuata dall’arco anteriore, i ligamenti occipito-odonteidei, e il
ligamento trasverso dell’atlante non sono del tutto scontinuati, in modo che
il dente dell’epistrofeo si trova integro e fisso. Tali ligamenti si scontinuano
per potere asportare ognuna delle due masse laterali. Asportato infine I’arco
anteriore, si constata essere l'atlante fratturato in quattro parti, simmetriche
sia nel senso trasversale che antero-posteriore (fig.1*). Ispezionate le sottostanti
vertebre e I’osso occipitale, sia dall’interno del cranio che dalla faccia inferiore,
risultano integri. Si asporta anche, per pitt minuto esame, Iepistrofeo.

F13. 1° — Frammenti dell’atlante fratturato.

Si inizia quindi la preparazione del nervo ipoglosso cominciando dalla lingua
e risalendo verso il foro di uscita tanto a destra che a sinistra. Cosi ¢ dato
vedere che ambedue gli ipoglossi hanno il nevrilemma fittamente infarcito di
sangue, tanto pilt quanto ci si avvicina al punto di uscita dal cranio, per quasi
tutta la lunghezza, cioé fino alle diramazioni.

Lo stravaso ematico fra i tessuti, assai copioso a livello dell’atlante, &
maggiore a sinistra. Seguendo gli ipoglossi, a destra si trova schiacciato e sfran-
giato, ma non reciso, presso l'uscita dal foro condiloideo anteriore, a sinistra
invece 'ipoglosso, pitt ecchimotico che a destra, presenta gli stessi fatti a tre
centimetri di distanza dal foro. Se ne continua la preparazione fino a poterli
asportare completamente e conservare. La base del cranio ispezionata accura-
tamente a testa recisa, risulta integra.

All’esame macroscopico interno del bulbo e del midollo cervicale mediante
sezioni trasversali, non si constata alcuna alterazione. Si conserva in liquido
di Miller il midollo e i nervi ipoglossi.

Successivamente all’esame microscopico (Weigert) non si riscontrano affatto
degenerazioni né ascendenti né discendenti midollari. Nei nervi, esaminati col
metodo di Weigert e coi comuni colori nucleari, troviamo nel tratto distale la
mielina ridotta in frammenti granulosi e fra le varie fibre numerosi fagociti
ricchi di mielina. Sono frequenti i punti emorragici interfascicolari. In alcune

“

FIG. 2. Original photograph of page 244 of the paper written by Vin-
cenzo Quercioli. Here, he reported the photographic documentation of
an autopsy specimen regarding a fracture of the atlas. It is evident that
symmetrical fractures in the anterior and posterior arches defined a
“quadripartite” fracture.

toaxial ligaments, which appeared to be distracted, but not
torn, and thus able to maintain a stable odontoid process
in the axis.

Quercioli speculated that this situation was related to
the partial preservation of the ligaments, especially the
transverse ligament, despite the contraction of the neck
muscles. He continued with his hypothesis by stating that
a tearing of the ligaments, particularly the transverse liga-
ment, would have allowed the dens to come in contact
with the spinal cord, and this would have damaged the
spinal cord, and the patient would have died.

Based on these considerations, Quercioli stated that, “in
altre parole la frattura comminuta dell’atlante puo essere
non mortale e guaribile” (“in other words, the comminut-
ed fracture of the atlas may be nonfatal and curable”). Fur-
thermore, in terms of biomechanics, the bilateral lesion
of the hypoglossal nerve was explained by the lateral dis-
placement, although modest, of the lateral masses of C-1.

However, according to Quercioli, the prognosis of
these fractures is tied to the immediate treatment of the
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patient. In his case, he inserted a nasogastric tube to pre-
vent pulmonary aspiration and he supported the neck with
a Minerva cast. The delay between the accident and the
application of these principles was cited to explain the de-
terioration and death of the patient. With this in mind, the
author drew attention to the fact that the treatment of “... a
lesion previously thought to be immediately fatal, such as
comminuted suboccipital fracture, may serve to prevent, in
similar cases, the abandonment of therapeutic aids hitherto
deemed unnecessary.”

The Career of Vincenzo Quercioli

Professor Vincenzo Quercioli (Fig. 3) was born in Italy,
outside the walls of Siena, on April 10, 1876. He graduated
in Medicine and Surgery from the University of Siena in
1902. From 1903, he held prestigious positions at the In-
stitute of General Clinical Surgery, at that time directed
by Professor Domenico Biondi. He was second assistant
surgeon from February 1, 1903, to October 31, 1906; first
assistant surgeon from November 1, 1906, to October 31,
1907; and second surgeon from November 1, 1907, until
October 31, 1908. During that period, the fields of interest
to which he devoted himself regarded mainly the surgical
treatment of suppurative otitis media; the surgical indica-
tions in spinal trauma, with particular regard to the use of
decompressive laminectomy; and studies related to Jack-
sonian epilepsy. At that time, he successfully performed
more than 2000 surgical procedures, including some cra-
niotomies.

From 1904 to 1908, he played a key role as a member
of the “Accademia dei Fisiocritici” of Siena, a famous Ital-
ian scientific institution founded in 1691, which continues
its operations today. The paper on the fracture of the atlas
dates from that period.

His university career was interrupted in 1909, when
he moved to Montalcino in the province of Siena, where
he held the position of Director of the Royal Hospital
“Santa Maria della Croce.” In 1912, he took part in the
Italian-Turkish war as an army doctor, and he was sent
to Salonicco, which is currently Tessalonica, a Greek city.
Upon returning from the war, he resumed his position as
Director of the Hospital of Montalcino, which he held un-
til his retirement for health reasons in 1935. He died in
Montalcino on June 30, 1939.

Discussion

Fractures of the atlas, either isolated or associated with
the skull base or other cervical vertebrae fractures, do not
currently have a uniquely recognized classification system
in the literature. However, in the literature, descriptions
of those fractures are based on the 1920s classifications
proposed by Sir Geoffrey Jefferson.® In his classic work,
Jefferson presented a description of 2 personally observed
cases, 2 museum specimens, and a review of 42 additional
cases from the literature that involved all types of atlas
fractures. The personally observed cases consisted of a
blunt fracture in 2 places in the posterior arch and a frac-
ture of the lateral mass, due to a gunshot injury. Of the 2
museum specimens, 1 consisted of a fracture in 2 places
in the posterior arch of the atlas vertebra, with a fracture

4 J Neurosurg Spine Month Day, 2014

FIG. 3. Original photograph portraying Professor Vincenzo Quercioli
at the time of his residency (1903-1908) at the Institute of “Clinica
Generale Operativa” at the University of Siena, at that time directed by
Professor Domenico Biondi. Quercioli served as assistant surgeon un-
der Professor Biondi during his university residency.

in the right transverse process; the other was a fracture in
the anterior and posterior arches of the atlas vertebra with
a fracture of the odontoid process. Based on this series,
Sir Geoffrey Jefferson distinguished between fractures of
the atlas in isolation and those associated with the rup-
ture of another vertebra, and he identified 5 anatomical
types of atlas fractures. Of these 5 types, 3 referred to the
arches, including the posterior, anterior, or both arches;
and 2 were related to fractures of the lateral mass, includ-
ing either an isolated fracture or a fracture associated with
another fracture of the posterior arch.®’

In his work, Jefferson also formed a hypothesis on the
biomechanics of the atlas ring fracture. Excluding injuries
from direct violence with firearms, he assumed 3 possible
mechanisms that could fracture the vertebra, as follows:*

(1) Fractures of one or both arches by transmitted force caus-
ing a lateral spread of the bone (the odontoid may perhaps

be broken in addition, by pressure from the distorted anterior
arch). (2) Fracture of the posterior arch by crushing it between
the occiput and the neural arch of the axis, with the head in
full extension. (3) Fracture of the anterior arch by pressure
against the odontoid, with the head in full extension.

The analysis of the mechanisms of fracture ended with
a description of the distribution of the forces. The force
is transmitted from the vertex, through the occipital con-
dyles, to the vertebral column. This force is collected at
the base of the skull, and transmitted to the atlas from
the occipital condyles, which then compresses the atlas



between the base of the skull and the axis; then, depend-
ing on the particular inclination of the articular surfaces
of its lateral masses, there is a displacement that causes
the arches to fracture. In summary, Jefferson suggested 2
schematic representations of the atlas, 1 in an axial view
and 1 in a coronal view, which showed the relationship
between the forces and the fracture lines on the vertebra
that would cause the atlas to fracture into 4 symmetrical
parts. These schematics represented a symmetrical, quad-
ripartite fracture of the atlas.

A careful review of Sir Geoffrey Jefferson’s work led
us to find that the only quadripartite fracture of the at-
las, like the one schematically drawn by the author, was
represented by the case described by Professor Vincenzo
Quercioli. Jefferson, quoting Quercioli in his manuscript,
reported:® “The atlas is broken into four pieces by sym-
metrical fractures in both arches.” These findings led us
to believe that, during the drafting of his manuscript, Jef-
ferson took into account the anatomical descriptions and
theories of Quercioli. We believe that Jefferson used Quer-
cioli’s concepts to formulate a classification system based
on mechanisms that led to all the fractures of the atlas.

Quercioli was the first to describe a symmetrical quad-
ripartite fracture of the atlas. Moreover, in his paper he
provided a careful description of the patient’s neurologi-
cal symptoms and he offered anatomical findings from
an autopsy performed after the patient’s death. Through
these clinical and anatomical observations, Quercioli suc-
ceeded in providing an effective biomechanics theory of
the traumatic event, based on the principles of physics; he
concluded with prognostic and therapeutic solutions for
this type of fracture, which remain valid. These achieve-
ments take on more importance when we consider that, at
the time his work was written, knowledge of a fracture of
the atlas was poor, and the biomechanics were unknown.

In the anatomical description Quercioli provided, the
atlantoaxial ligaments were intact, particularly the trans-
verse ligament. He also stated that the odontoid was stable,
and therefore the spinal cord had not been damaged, and
the patient did not present with neurological disorders re-
lated to CNS lesions. These concepts related to odontoid
mobility, which were clearly expressed by Quercioli and
unknown at the time he wrote the paper, anticipating the
conclusions reached in modern scientific literature;'=>!1-12
that is, the integrity of the transverse ligament is important
for deciding whether these lesions should be treated con-
servatively or surgically.

In his paper, Quercioli described the cause of a quadri-
partite fracture of the atlas: the arches were points of minor
resistance and, in particular, he described the mechanism
for transmitting a violent force applied to the C-1 articular
masses. Due to the position and shape of the C-1 vertebra,
according to Quercioli, it behaved according to the physi-
cal laws that governed the “wedge.” The particular incli-
nation of the articular surfaces of the atlas vertebra, and
the central and axial position of the resultant forces pro-
voked by the trauma with respect to the C-1 ring, caused
the displacement of the articular masses, the distention of
the arches of the atlas, and their consequent fracture at 4
symmetrical points of minor resistance. Looking at Jef-
ferson’s designs,® in which he traced the lines of force that
caused the 4-point fractures in the ring of the atlas, we

Quercioli’s quadripartite fracture of the atlas

recognize the exact description of the mechanisms pro-
posed by Quercioli. Therefore, we believe that Jefferson
used these concepts as the basis for his own theories.

Finally, the prognostic and therapeutic intuitions of
Quercioli should be highlighted. He believed that atlas
fractures were not fatal, in cases in which they could be
appropriately treated by immobilization with a Minerva
cast and placement of a nasogastric tube to avoid possible
complications.

Despite the time that has passed since Quercioli’s work
was published, his perceptions have not gone unnoticed.
In past years, he was cited in the Italian literature in a
few works, like those of Fumagalli® and Pieri.? Also, in
recent literature, he was mentioned by Beckner et al.! in
a 1998 study titled “A biomechanical study of Jefferson
fractures.” There, Beckner and colleagues placed Quer-
cioli among scientists who had written clinical reports and
performed laboratory tests on tripartite or quadripartite
C-1 fractures.

Conclusions

Classifications of atlas fractures are currently con-
troversial. Sir Geoffrey Jefferson, based on a literature
review and on 4 personal observations, was the first to
provide a systematic classification. He divided the frac-
tures into 5 anatomopathological categories. The modern
international literature correctly uses this classification as
a reference, and his name is identified as a pioneer of the
atlas fracture. We believe we have identified another pio-
neer in the field of atlas fractures in Professor Vincenzo
Quercioli. Quercioli deserves recognition for having de-
scribed the first quadripartite fracture of the C-1 vertebra.
Moreover, he described the mechanics of this traumatic
fracture, based on a careful evaluation of the clinical and
pathological events that he observed. On the basis of those
findings, Quercioli proposed a biodynamic model of this
type of fracture that was absolutely original for the era.
The model he proposed remains currently valid and rec-
ognized.
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