TRAUMATIC LUXATION OF THE COCCYX 1
By CARL S. OAKMAN,2 A.B.,

T

H E patient whose case introduces this
paper, a Mr. E. H., white, aged 55,
married, a foundry worker, weight 150
pounds, sustained an injury to the coccyx on
May 25, 1929. In the course of his duties,
he fell from a step-ladder, landing on his
buttocks on a wooden box, a corner of
which directly struck the coccyx. He experienced immediate pain and was referred to
the company physician, who found, the following morning, by rectal examination, an
unevenness of the anterior surface of the
coccyx, and pain upon pressure, both externally and in the rectum. He diagnosed a dislocation and referred the patient to me for
roentgen examination. Lateral projection
revealed a forward luxation of the first coccygeal segment, which was displaced a distance almost equal to its own thickness, the
rest of the coccyx being symmetrically
curved. The outlines of the upper coccygeal
and the last sacral element indicated that no
bony fusion had existed and the remaining
segments showed distinct spacing, as if separated by cartilage. The antero-posterior
view gave no hint of the luxation, but
showed a vertical line in the first segment
that was suspicious of fracture, without displacement. The cornua were not visible; the
transverse processes were very rudimentary.
Four coccygeal segments were plainly registered, the distal one possibly representing a
fusion of two rudimentary elements. The
contour of the sacrum and coccyx described
a normal curvature, except for the luxated
first segment, and there was no lateral deviation.
On May 27 the attending physician reduced the dislocation, by intrarectal digital
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pressure, with the patient in a kneeling position. Bowel movements were painful for
only a few days, but for three or four weeks
the patient complained of an aching sensation. He resumed work in eight weeks.
On October 5 he was referred for another
roentgen examination, at which time he said
he was free from all pain and ache, except
after long automobile rides. Digital examination was painless. The roentgen films
showed the same luxation of the first segment, with apparent callus formation anteriorly at the sacrococcygeal junction.
Medical literature shows few and brief allusions to roentgen examination of the
coccyx. Careful search failed to reveal any
article in roentgenologic journals, and the
text-books give little or no information.
George and Leonard (1), in their recent
volume, illustrate a case of anterior luxation. Jones and Lovett (2) say: "X-ray
mayor may not be reliable in this region
and the antero-posterior view shows only
lateral displacement. To obtain satisfactory
definition in a side X-ray is, of course, difficult, but often possible with a highly perfected technic." Letters written to 94 roentgenologists brought few helpful replies.
Coccyx (plural coccyges) is a word derived from the Greek, meaning a "cuckoo,"
probably because of a fancied resemblance
to a cuckoo's beak. The German equivalent is "Steissbein" and the French is identical with the English. Colloquially, it is
called the "tail bone" or "crupper bone." It
is a small bone of variable length, forming
the caudal extremity of the spine, but destitute of a canal. It comprises four or five
segments (rarely three or six), of which the
first is the largest and shows some rudiments
of the structure of a sacral segment, while
the others dwindle into successively smaller
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and characterless nubbins of bone (vertebra;
caudales) . Piersol (3) says that data concerning ossification are very unsatisfactory.
Each segment has one center, the first may
have two; ossification begins in the first
piece near birth, and successively later in the
others, up to puberty. The first segment presents two cornua, projecting up posteriorly
behind the posterior surface of the sacrum;
it also presents two rudimentary transverse
processes. Both the cornua and the processes
are variable, sometimes being well-formed
and either rugged or slender, and sometimes
being hardly more than tubercles. The first
segment is somewhat wedge-shaped, and has
greater breadth than length or thickness; it
is sometimes asymmetrical. The entire
coccyx is usually more rugged in the male
than in the female.
The apices of the sacrum and of the first
coccygeal element are connected by fibrocartilage, and a few unimportant ligaments.
This synchrondrosis sometimes shows osseous fusion, and the distal segments also may
fuse. Gray (4) says that the last three segments are usually fused with one another,
and the last may be bifid; complete ankylosis is likely to result in fracture in the
event of trauma. Bony fusion occurs oftener in the male, and usually at an earlier
period.
Variations from the normal curve of the
coccyx are common; lateral deviations are
very frequent, but apparently never productive of symptoms; exaggerated forward
curve is frequent and occasionally impinges
on the rectum and produces trouble; the
rarer posterior curving may project beneath
the skin and induce pressure changes. Absence of the coccyx has been reported (5).
One hears occasionally of human beings
with a coccyx developed into a true tail, but
no authentic report is discoverable in medical literature.
Muscles are attached as follows, according to Buchanan (6): The gluteus maximus

to the back of the upper three segments,
close to the lateral border; the sphincter ani
externus to the tip; posterior fibers of the
levator ani and a portion of the coccygeus
to the lateral borders.
The junction of the sacrum and coccyx
completes the fifth posterior sacral foramen
for transmission of the posterior division of
the fifth sacral nerve. No nerves emerge
from the coccyx below this. The coccygeal
plexus is composed of the fourth and fifth
sacral nerves (except the visceral branch of
the fourth anterior sacral), the coccygeus
( anterior and posterior branches), and probably the inferior hemorrhoidal branch of the
internal pubic. On the anterior aspect of the
coccyx are two ganglia (Luschka' s gland),
belonging to the pelvic sympathetic system.
These ganglia are united to each other by a
small filament and are connected by other
filaments to the last sacral ganglion of the
chain forming the pelvic sympathetic (Hamant and Pigache, 7). Jointly these nerves
supply sensation to the integument over the
coccyx, around the anus, and the intervening
area, and innervate the levator ani, sphincter
ani, and coccygeus muscles.
The subject of dislocation of the coccyx
has had much discussion in the past. Stimson (8) says that descriptions given by
earlier writers were questioned in the early
part of the twentieth century, and quotes
Boyer as maintaining that the lesion never
occurred; the matter was somewhat connected with coccygodynia, as cause and effect, but the actual occurrence of dislocation
was well enough attested by several reports,
mentioned by Stimson (Malgaigne, Roeser
(9), Bonnafont (10), Mouret, 11), and also
reports by Skene (12), Cyriax (13), Jones
(14), Gehrung (15), Drueck (16), Petit
(17), and Hirst (18). Undoubtedly some
of the cases reported as dislocation were
really displacements due to fracture, and the
converse may be true. Practically none of
the reports include roentgen evidence, many
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of them having been made prior to Roentgen's discovery, and subsequent writers
largely ignore its application in lesions of the
coccyx. An article by Cyriax (13), in 1922,
covers the clinical diagnosis, but does not
allude to the X-ray. Several of the roentgenologists with whom the writer has corresponded stressed the point that X-ray examination is unnecessary, because the diagnosis
by clinical means is so simple.
Several writers mention that dislocation
is commoner in women than in men, because
the intersegmental cartilages persist longer
and allow displacement instead of fracture,
and because many of these displacements occur at parturition: Hirst (18) also attributes man's relative immunity in part to the
higher position of the coccyx and the closer
approximation of the ischia; he states that
during labor there is backward stress on the
coccyx, sometimes producing rupture of
ligaments, dislocation, or fracture. If displacement occurs, it is posterior, whereas direct external violence produces anterior displacement. Speed (19) says, regarding
birth trauma: "Whether there is a true fracture at the sacrococcygeal junction or a
stretching of the ligaments which permits
the displacement, it is not always possible to
decide, even with the help of a roentgenogram." Jolly (20) reported a unique case
of escape of the distal segment of the coccyx
through the anus ten days after childbirth.
Cyriax (13) refers to displacements of the
coccyx on the sacrum (i.e., at the sacrococcygeal joint) but has never seen one distal
to this point; he says that minor displacements seldom occur after middle life, due to
the fact that the sacrococcygeal joint has
united, although Piersol (3) states that it is
not uncommon for the first segment to remain separate, without fusion to the sacrum
or to the second segment.
Outside of birth injury, there is very
rarely a posterior luxation of the coccyx.
Injuries by direct violence, producing fracture or luxation, practically always show an-
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terior displacement. The usual causation is
a fall or a kick. Displacement of the COCC).x
mayor may not be accompanied by tilting,
or rotation, or both. Cyriax (13) reports
cases of luxation due to rheumatic fever,
straining at stool, pelvic cellulitis, and sudden effort to prevent falling. He thinks
some cases are perhaps due to over-use of
the sitting position, by which the coccyx is
gradually pushed forward. The chronic
sitters were mentioned by Ramsbotham
(21) in 1851, who said: "Ankylosis often
occurs in women who have been accustomed
to sit the principal part of the day, as is the
case with milliners."
The symptoms of a recently luxated
coccyx are: (1) Pain, aggravated by defecation, sitting, riding, coughing, walking,
and coitus, often causing the victims to sit
sidewise and to shift position constantly;
(2) impairment of bladder function
(Speed, 19); ( 3) constipation, usually due
to postponement of stool. Further and diverse symptoms may develop after the lapse
of time, which will be discussed under a later
heading.
Physical signs of a recent case include:
(1) Tenderness on pressure externally or
by rectum; (2) ecchymosis or other signs
of bruising, though Cotton (22) says that
ecchymosis is rare; (3) deformity, which
mayor may not be visible, and is usually detectable by palpation, either externally or by
rectum, or both; ( 4) mobility of the displaced coccyx.
It may be difficult to differentiate between
a fracture of the coccyx and a dislocation.
The literature gives scant discussion to this
point, and there is reason to believe that errors have been made. The existence of
crepitus is by no means universal in fracture cases; probably fracture affects the
proximal segment far oftener than it does
all the others. An ankylosed coccyx is much
more likely to suffer fracture than a jointed
one.
If a physician sees a case of injured
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coccyx long after the accident, diagnosis
rna". not be so easy, and he is apt to fall back
on the convenient term "coccygodynia."
This is the word that has been in turn respected and later condemned. In 1859 Sir
J. Y. Simpson (23) published his article,
describing the cases of persistent pain in the
coccyx, and dignified the condition as a separate entity under the term "Coccyodynia,"
a word which "caught on" and had long
years of popular use. His description has
hardly been improved upon, since he had a
good understanding of the various kinds of
pathology that may underlie it. He discovered early reports of coccygeal injury, including those by Smetius, sixteenth century,
and Van Meeren and Gahrliep in the seventeenth. Simpson did tenotomy for relief of
his first cases, but later did resection. However, the credit for the first resection must
be given to Nott (24), of New Orleans,
whose report appeared in 1844, describing a
case of "neuralgia" from caries. Prior to
this, in 1841, Blundell (25) had suggested
the operation. Simpson inspired Scanzoni
(26) to devote twelve pages to the subject
in his text-book, published in 1861, and laid
the foundation for what amounted almost to
a fad for coccygectomy. However, the pendulum swung after a few decades, when it
was found that this procedure was not uniformly successful, and we find Beach (27),
in 1899, saying that resection in chronic
cases of pain is "an operation notably unsuccess ful." In Cotton's work (22), 1924
edition, appears the statement: "Most of
the cases, even when there is a history of
some injury, are essentially localized symptoms of a psychosis, 'hysteric,' as we name
these localized psychoses. In such cases operation will not help the patient and will
only discredit the operator." Meanwhile, it
has been shown by various writers-C.
Beck and V. S. Cabot (28), Gant ( 29) ,
Hirst (18), Werner (30), Smith (31), Tillaux ( 32), Whitead (33), Blount ( 34 ) ,
Boland (35), Tedenat and Simesael (36),

and Dinnendahl (37)-that resection is justified in certain cases of injury, tuberculosis, caries, periostitis, etc. It is claimed that
no weakness or perceptible defective function ensues after resection. The interest in
coccygodynia and in operative relief was for
a long time maintained chiefly by the gynecologists and proctologists, while the general
surgeons eschewed it.
In 1914 Yeomans (38) reported a new
method of treatment by injections of alcohol
at the site of pain. An article had appeared
on the same subject by de Vezian in 1907
(39). The successful use of the faradic current by Seeligmuller and Grafe was mentioned in the 1904 edition of von Bergmann's "Surgery."
Some of the gynecologists in the past have
been inclined to ascribe coccygodynia in certain cases to metritis, salpingitis, prolapsus
uteri, prostatic disease, hemorrhoids, fissure,
rectal tumor, etc. Hamant and Pigache (7),
1914, in a critical study, deplored this inclination. Yeomans (40), 1919, classified
some cases as "symptomatic," or referred
pain, due to disease of the central nervous
system, such as hysteria, neurasthenia, irritable spine, traumatic neuroses, tabes, toxemia, and "habit pain."
In passing, it should be mentioned that
the original term "coccyodynia" gave way to
"coccygodynia," which was substituted because it is etymologically more precise. Colloquially it is variously known as "neuralgia
of the rectum," "rheumatism of the rectum," "elongated spinal column" (Drueck)
( 16).
It seems to be fairly well agreed that the
most common cause of coccygodynia is injury, either recent or remote, severe or mild,
single or repeated. Stimson (8) thinks that
dislocation and fracture are commoner than
the reports indicate. Cyriax (13) stresses
minor displacements and the subsequent occurrence (in either major or minor degree)
of synovitis in the sacrococcygeal joint, adhesions, periostitis, periarticular thickening,
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and irritation of sensory nerves through disturbance of the coccygeal ganglion. Hirst
(18) remarks that after injury the lesion
has a poor chance to heal, because of stress
in all the usual activities of life, especially
defecation, sitting, and rising.
The case report at the beginning of the
present article shows so well the value of
precise knowledge, as furnished by roentgen
examination, that it needs no argument to
urge the more widespread use of this
method. Clearly, the lateral view is required, and with modern refinements of
technic it ought to be possible to obtain such
views in all cases of suspected injury. It is
true that the interpreter must guard against
being deceived by the anatomical variations,
but I have seen in the literature no mention
of variation that simulates true luxation.
The recorded variations include lateral deviations and increased angulation, either
forward or backward. In antero-posterior
projections centering over the pelvis, such
as are taken for any bony pathology in this
area, or for the lower part of the urinary
tract, there is always an image of the coccyx.
The variations in contour, length, number
of segments, ossification, and deviation from
the midline have been noted by everyone,
but it is well known that luxation practically
never occurs laterally, so that error in that
respect can hardly occur. A series of lateral
proj ections on healthy subj ects was recently
made by the writer, and there was found to
be great divergence in the degree of curvature, but nothing resembling a dislocation.
These anomalous curvatures show an intact
sacrococcygeal joint, and intact intersegmental joints, whereas a luxation will show
an abrupt irregularity at some one of these
joints in the lateral view. In films loaned
by Dr. H. B. Podlasky the antero-posterior
view showed an over-lapping of the first and
second coccygeal segments that seemed quite
positive evidence of dislocation. No lateral
view was taken. It seems probable that dislocation may occur oftenest at the sacro-
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coccygeal joint, but no reliable data are
available, because the exact point of dislocation is rarely mentioned in reports, or, if it
is, the opinion is based on physical examination, and X-ray evidence is never quoted.
Those injuries which, upon roentgen examination, show abrupt and pronounced angulation, sometimes as much as 90 degrees, but
little or no slippage at the joint, are very
puzzling, because some normal coccyges
show similar angulation. Therefore it becomes difficult to say in any given case of
injury whether the angulation is pathologic
or not. It is well known that coccygodynia
sometimes occurs without detectable signs
of displacement, due to conditions such as
arthritis, periostitis, necrosis, etc., and such
conditions may affect a coccyx that is naturally angulated, especially after trauma.
Dervieux and Belot (41), in 1926, reporting a case of coccygeal injury, say that the
roentgen reading of these cases must be
guarded; but if lateral roentgen exam ination should be made routinely, and the data
accumulated, it would undoubtedly result in
a greater power of discrimination.
These cases of injury sometimes have an
important bearing in industrial work, attention being called to this point in 1910 by
Courtois-Suffit and Bourgeois (42) . The
value of roentgen evidence in compensation
disputes or damage procedures is well
known. Dr. Podlasky's case (cit. supra) was
one of industrial accident and it led to a
long period of suffering and finally to surgical resection.
In making film records of the coccyx, the
presence of a distended bladder or of gas in
the rectum usually impairs the detail of the
antero-posterior view. Kaisin (43), however, recommended the injection of air into
the rectum. The best films are usually obtained with the Potter-Bucky diaphragm,
using a restricting cone, a fine focus tube,
careful immobilization, especially for the
lateral, and the maximum practical distance.
In the resulting image by the antero-poste-
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rior view, it is usually possible to note the
number of coccygeal segments, though the
lateral view may sometimes be necessary
for a correct count. The antero-posterior
view also shows the characteristic shape of
the first segment, its transverse processes,
and occasionally its cornua, and it registers
all lateral deviations. If the curvature is excessive, the coccyx will appear foreshortened, the segments seeming to overlie each
other, and only a lateral film will reveal
them and their interspaces separately. The
lateral view will sometimes register the coccygeal and sacral cornua. Fractures are
most likely to occur in the first segment, and
be visible in the antero-posterior view, because the line of fracture is most often vertical. In Butler's (44) case the fracture is
visible in both views, but the displacement is
visible only in the lateral. Luxation may
readily escape detection in the frontal projection. In the writer's case it is probable
that the coccygeal cornua were broken off,
allowing the forward slipping of the first
segment.
In the course of correspondence with
nearly a hundred roentgenologists on the
subject of this article, replies were received
from fifty-nine, and films or prints were
loaned by eight. Fifteen others stated that
they had seen cases, but for various reasons
the film record was not available. Four
mentioned that roentgen examination is unnecessary because the diagnosis is so easy
by physical examination. I wish to take this
opportunity of thanking all my colleagues
who have answered my appeal, and especially those who sent roentgen records, including Dr. H. B. Podlasky, Dr. G. W. Grier,
Dr. P. F. Butler, Dr. W. E. Chamberlain,
Dr. P. M. Hickey, Dr. W. A. Evans, Dr.
Lawrence Reynolds, Dr. H. A. Spilman, Dr.
Samuel Brown, and Dr. T. A. Groover.
CONCLUSIONS

Little attention has been paid in the past
to the roentgen examination of the coccyx.

Lateral views are almost necessary in a
film study of this area.
The normal coccyx has many vanations
of length, curvature, fusion, and bony
markings, which may cause confusion in interpretation.
Complete and true dislocations, either of
one segment or of the entire coccyx, can
probably be easily detected on the films. Minor displacements may create doubt.
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DISCUSSION
DR. H. P. DOUB (Detroit): I believe that
Dr. Oakman is to be congratulated for bringing this subject before us, for discussing the
literature so thoroughly, and for presenting
the collective opinion of the roentgenologists
of the country concerning this condition. It is
one which is rather infrequently met with, but,
nevertheless, is very important because of the
many cases referred to us for evidence of possible injury, indicated by pain in this area.
The principal point in this whole discussion
is to be able to distinguish between traumatic
luxation, fracture, and the anatomical variations which are very common in this bone.
This is especially important because these patients who come for examination often have
severe symptoms, so that one must make a
definite roentgenological diagnosis.

In the study of these cases one finds many
variations from the generally accepted normal,
but most of them will be found to be due to
anatomical variations. In our hospital series
a number of cases were operated upon, but,
unfortunately, only one of these cases had had
X-ray examination previously and the roentgenograms were negative for fracture or dislocation.
From the patient's standpoint, coccygodynia
is a very important condition because of the
severe pain of which complaint is made. In
these cases, however, several conditions should
be considered. First, we believe that many of
these cases are associated with hysteria and
psychosis of some type. In the second place,
some of these patients are found to have disease in the sacro-iliac articulation or lumbar
spine, with referred pain to the coccyx.
I wish again to congratulate Dr. Oakman upon his presentation of this subject.
DR. JOHN T. FARRELL, JR. (Philadelphia):
Dr. Doub has congratulated Dr. Oakman upon
his presentation of this subject, but I think the
Society is to be congratulated upon receiving
such a scholarly discussion of such an important subject.
Pain in the back is very important to the
patient, and it is also important to the doctor.
This is particularly true in the case of industrial accidents.
We have all known that variations exist in
the coccyx, and I think that Dr. Oakman has
well pointed out the importance of fundamental anatomical knowledge. It seems to me that
the diagnosis of fracture of the coccyx is rarely going to be made without clinical assistance
and digital examination.
There is one point which occurs to me,
though it seems almost too obvious to mention, and that is the matter of technic. So
many of us in dealing with conditions of the
spine in clinics are confronted by men who
refer patients for just general spinal examination. It is true that it is often impossible to
localize the lesion, but in general I think we
may say that the smaller the film in relation to
the area of suspected involvement, so much
more exact will be the information that is ob-
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tained. I do not think these studies should
ordinarily be made on a 14 by 17 film, a size
which would include the entire lumbar column.
It is our practice to make them on a 10 by 12,
to cover the painful area, and I think the information we obtain is apt to be more definite.
This, of course, predicates co-operation on the
part of the surgeon, the attending physician,
and the receiving ward.
DR. OAKMAN (closing): Dr. Doub, in his
discussion, referred to certain indications
which are associated with coccygeal pain. It
is quite true that the profession at one time,
and in particular the gynecologist, was very
apt to attribute coccygeal pain to pelvic con-
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ditions. I think that a more common-sense
view is now prevalent, which attributes almost
all cases of coccygeal pain to coccygeal pathology.
The subject of coccygeal pain is of occasional importance in industrial work. This
was brought out some seventeen years ago by
a French writer, and numerous cases are recorded in the literature, cases wherein injuries to the coccyx have proved to be compensation cases.
One or two writers have insisted that dislocations have never occurred except at the
sacro-coccygeal junction. Some of the slides
which I have shown indicate that a dislocation
may occur at other points.

