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immobilization in casts with non-weight-bearing, the
periods ranging from five to ten weeks each, to average a
total of 23.3 weeks in a cast for each patient (range, six-
teen to thirty weeks). Two were star college basketball
players in whom after the initial period of use of the cast
the fracture had apparently healed clinically and roentgen-
ographically; however, after a two to four-week period of

Fig. 2-A
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genographic evidence of union. The fourth patient, the
only woman in the series, incurred her injuries while jog-
ging, dancing, and mountain-climbing; she had a sequence
of periods of immobilization similar to that just described,
with the same result.

B. A second subgroup, five patients, had the initial
injury treated by application of a short cast or elastic ban-

Fic. 2-B

Roentgenograms of the left fifth metatarsal of a star high-school basketball player, made one day apart six months after the original injury. He
initially complained of a tired feeling in the foot while doing preseason wind sprints. One week later he noted severe pain while jogging; a roentgen-
ogram then showed the proximal diaphyseal fracture. He was treated non-weight-bearing on crutches for six weeks, and then was allowed to walk. He
returned to basketball practice four months after the injury. At first he felt only minor discomfort, but after several weeks he had more discomfort and
an increased tired feeling in the foot. A roentgenogram (Fig. 2-A) made at this time showed almost complete union of the fracture. Nonetheless, while
jumping during a basketball game on the day after the roentgenogram was made, fracture again occurred (Fig. 2-B). At the time of writing he was
under treatment with a short cast, non-weight-bearing. Two months after the reinjury, union was still not firm, and screw fixation was under consid-

eration.

gradual retraining they again became symptomatic, at
which time refracture was diagnosed. The recrudescence
of pain began with a tired or aching sensation over the
outside of the foot and occurred on weight-bearing without
any twisting motion at the ankle or foot. Thereafter, each
successive period of immobilization made rehabilitation
more difficult. A third patient in this group, a non-
competitive athlete, was an active-duty serviceman who
during a nine-month span suffered repeated fractures
while engaging in football, water-skiing, and basketball.
Plaster-cast immobilization from four to eight weeks on
each occasion effected apparent clinical cure and roent-

dage, worn non-weight-bearing for four to eight weeks.
Each patient then gradually resumed his usual activities.
Two of these individuals were varsity basketball players,
two were varsity football players, and one was a jogger.
Each patient had mild aching in the area of the fracture de-
spite the physician’s assessment that the fracture had
healed. One patient had repeated Xylocaine (lidocaine)
and cortisone injections in order to continue playing. At an
interval of five to eight months after the original injury,
each of these five individuals again complained of sudden
onset of severe pain, and roentgenograms revealed a frac-
ture. Three of the patients then had internal fixation of the
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Diagram of typical ground forces produced in the ground phase of the
injury situation (touchdown at time 0). The posterior ground force (F,)
served to concentrate the large vertical (F,) and mediolateral (F,) ground
forces on the fifth metatarsal.

fracture; two had another unsuccessful trial of non-
weight-bearing immobilization, after which they too had
an operation.

3. The third group comprised four patients, all var-
sity competitors, who had internal fixation two weeks after
injury once the prognosis of this lesion was fully realized.
Three were basketball players and one, a football player.
Each was able to return to full activity at six to eight weeks
after surgery.

4. The final group consisted of two patients (three
fractures) with delayed union who were still under treat-
ment at the time of writing. The first patient (Fig. 1), a rec-
reational athlete, was being managed non-operatively; the
second patient (Figs. 2-A and 2-B), a star high-school bas-
ketball player, was being considered for screw fixation.

Nine of the twelve patients who showed delayed
union of the Jones fracture had internal fixation at an aver-
age of 8.9 months after injury. Six of them were college
athletes and three were recreational athletes who incurred
repeated fractures at six to twelve months after injury
when union was thought to be firm.

Anatomy

The pertinent anatomy of the proximal aspect of the
fifth metatarsal bone relevant to this diaphyseal fracture
was lucidly described by Jones himself. He emphasized
that strong ligament-capsule connections at the base of
the fifth metatarsal bind it firmly to the adjacent fourth
metatarsal and the cuboid: ‘‘So powerful are these liga-
ments that dislocation of the base is the rarest of accidents.
It is obviously easier to break the bone than to dislocate
it.”” He did not even mention the presence of the peroneus
brevis tendon.
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Our anatomical dissection of five fresh amputation
specimens confirmed Jones' observations about the liga-
ments, which are firm and thick. The fracture occurs ap-
proximately 0.5 centimeter distal to the splayed insertion
of the peroneus brevis on the metatarsal and almost invari-
ably immediately adjacent or just distal to the joint be-
tween the fourth and fifth metatarsals. Firm capsular at-
tachments stabilize that joint.

Mechanism of Injury

All patients were questioned specifically and in detail
regarding the position of their ankle and foot at the time of
injury. Each described elevation of the heel, breaking at
the metatarsophalangeal joints, and maximum load over
the lateral aspect of the foot. In no instance was the foot,
loaded or unloaded, described as being in the inverted po-
sition.

Eleven patients underwent high-speed cinema-
tography and force-platform analysis, in which they were
asked to precisely mimic the position of the foot at the time
of original injury. Our results indicated that either a verti-
cal force or a mediolateral force, or a combination of the
two, acts on the base of the fifth metatarsal in conjunction
with a posterior ground (braking) force, bringing the pa-
tient up on the metatarsal heads and concentrating the ver-

Fic. 4

Photograph and foot free-body diagram (excluding weight of foot) of
injury situation that precluded the possibility of foot inversion. From a
forward (anterior) body motion, the patient attempted to execute a 90-
degree lateral pivot. The position of the body's center of gravity (lateral
to ground foot) produced couples, resulting from the vertical (F,) and
mediolateral (F,) ground-reaction forces and the vertical (R,) and
mediolateral (R,) ankle joint-reaction forces, that opposed foot inver-
sion. In addition, the couple produced by the anteroposterior ground-
reaction force (F,) and ankle joint-reaction force (R,) rotated the foot and
concentrated the ground forces on the base of the fifth metatarsal, as
shown.
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tical and mediolateral forces on the lateral metatarsal (Fig.
3). The body positions of the patients analyzed fell into
two categories. In five the position of the body’s center of
gravity and the position of the foot at the time of injury
precluded the capability of inversion (Fig. 4). In the re-
maining patients the body s center of gravity was in a posi-
tion to allow inversion of the foot, but it did not occur
(Fig. 5). We postulate that the inability or failure of the
foot to go into inversion produces the large vertical and
mediolateral ground forces responsible for the injury.

Operative Procedure

Screw fixation of the fracture is advised for two
groups of patients: (1) the competitive high school, col-
lege. or professional athlete, especially when the injury
occurs in early training; and (2) selected patients who have
delayed union and recurrent fractures with non-operative
management. Initially we employed the curved Leinbach
screw for fixation; more recently we have been using an
AO malleolar cancellous-bone screw. Thirteen of twenty-
two patients underwent surgery. As in the case illustrated
in Figs. 6-A through 6-D. each fracture was clinically
healed in six weeks and roentgenographically united at
three months after the operation. In three patients, fracture
of the screw occurred at the time of insertion. In two more
patients the screw missed the medullary canal but
traversed the fracture site to engage the opposite cortex. In

FiGg. §

Photograph and toot free-body diagram (excluding weight of foot) of
injury situation in which foot inversion was possible. but did not occur.
From a lateral and torward (anterior) body motion. the patient attempted
to reverse both motions (medial and posterior). Although the position of
the body’s center of gravity (medial to ground foot) would allow inver-
ston produced by the couple generated by the mediolateral ground-
reaction force (F) and ankle joint-reaction force (R,). the opposing
couple produced by the vertical ground-reaction force (F,) and ankle
Joint-reaction force (R,) was sutficient to oppose inversion. In addition,
the couple produced by the anteroposterior ground-reaction force (F,)
and ankle joint-reaction force (R ) rotated the foot and concentrated the
ground forces on the base of the fifth metatarsal, as shown.
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all instances, despite these technical problems, union oc-
curred. Only one patient required screw removal because
of discomfort. No fatigue fractures of the screw were ob-
served at follow-up roentgenographic examinations.

Technique

The proximal end of the fifth metatarsal is exposed
through a straight incision. Care must be taken not to in-
jure the terminal branches of the lateral sural nerve usually
present at the operative site. The peroneus brevis tendon is
partially detached, exposing the underlying tuberosity.
The intramedullary canal is drilled, which often can be
difficult; roentgenographic confirmation of the position of
a drill bit or Kirschner wire in the intramedullary canal is
advised. An appropriately sized screw is then inserted.

Our initial postoperative management consisted of a
non-weight-bearing cast for four to six weeks, but cur-
rently we advise weight-bearing to tolerance in a cast shoe
ten days after the operation.

Discussion

In 1896 at New Brighton, England, Robert Jones
himself suffered the fracture that bears his name. He incur-
red the injury while dancing around a tentpole at a military
garden party '>. In his original article, published six years
later, he clearly described the fracture, and he stressed the
role of the constraining ligaments between the fourth and
fifth metatarsals and the cuboid, but failed to indicate a
role for the peroneus brevis tendon. The use of the Jones
eponym for the fracture should be correctly applied to the
fracture of the diaphysis under present discussion and not,
erroneously, to an avulsion fracture of the tuberosity.

Non-union or delayed union of the Jones fracture was
well described in older orthopaedic writings. In 1908,
Young mentioned excision of the fifth metatarsal head for
non-union of a fracture of the base. In 1927, Carp cited
twenty cases of fracture of the base of the fifth metatarsal
in adults with delayed union occurring in five patients. He
ascribed the faulty healing to the poor blood supply of the
bone. In 1934, Key and Conwell emphasized the fre-
quency of non-union of fifth metatarsal fractures and rec-
ommended excision of the loose fragment for persistent
symptoms. In 1937, Morrison mentioned that the patient
should be warned that a bone-grafting procedure may be
necessary in a fracture of the proximal end of the fifth
metatarsal bone. In his textbook on fractures published in
1958, Bohler graphically illustrated the delay in union of
the Jones fracture, stating it to be the natural course fol-
lowed by this injury. Stewart, in 1960, stated that there
were instances in World War Il in which members of his
military unit had to have bone grafts to secure union of
some fractures of the fifth metatarsal.

While none of these authors specifically discussed the
differences between the Jones fracture and the avulsion
fracture, potential non-union of the former was appropri-
ately emphasized. In recent years this seems to have been
forgotten. Anderson recently remarked that symptomatic
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Figs. 6-A through 6-D: Sequential roentgenograms of the Jones fracture.

Fig. 6-A: On a roentgenogram made soon after injury, note the infraction of the lateral cortex.
Fig. 6-B: Five months later, following repeated plaster-cast immobilization.

Fig. 6-C: Healing three months after operation.
Fig. 6-D: Union with remodeling 5.6 years after injury.

non-union of a fracture of the base of the fifth metatarsal
must be extremely rare if it ever occurs. Current fracture
textbooks emphasize that the fracture of the fifth metatar-
sal base is a benign injury. Giannestras and Sammarco,
Wilson, and Joplin each described in some detail the avul-
sion fracture of the tuberosity, while the Jones fracture is
not mentioned and all give a good prognosis for fractures
of the fifth metatarsal.

Our experience agrees with the recent observations of
Stewart and of Dameron that delayed union of the Jones
fracture is not infrequent.

The Jones fracture occurs most often in the young,
active, healthy male athlete. In 41 per cent of our patients,
the clinical picture was consistent with a stress fracture as
evident on the initial roentgenograms, which usually
showed a small lateral cortical defect. There is subsequent
progression of the fracture transversely through the bone
with gapping laterally. Further support of the idea that the
injury is a stress fracture is lent by its frequent appearance
in the training athlete. Injury happened at this time in eight
varsity basketball players and five varsity football players
in our series. No conservatively treated fracture in a var-
sity basketball player who incurred the lesion during
preseason training united. Several coaches commented
that the fracture may have occurred because the player was
**out of condition’". While this is an obvious line of specu-
lation, the occurrence of the fracture after a long layoff
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Fig. 6-C

from sports is consistent with a stress injury.

Jones noted that the lesion may initially appear in-
complete and that the fracture line, like a wedge, may be
wider to the outside. Irwin commented that a metatarsal
fracture might be almost indiscernible on the day of injury
but that with weight-bearing, further deformity will occur.
Direct reference to the lesion as a stress injury was made
by Devas. Further support for this idea is provided by the
roentgenograms of our patients, which during healing of
the lesion showed heaped-up callus at the lateral cortical
margin. We think that the lesion is comparable to stress
fractures as seen in the superior femoral neck, femoral
shaft, and tibial shaft. All of them can initially involve one
cortex, can slowly traverse the bone, and can be notori-
ously difficult to heal. All of them demonstrate heaped-up
callus on one side during the healing process. Internal
fixation is often advocated for these fractures, and com-
pression fixation is appropriate treatment.

Our investigation clearly supports the concept that the
Jones fracture is not an inversion injury. Schwartz and as-
sociates showed that with ambulation the secondary dis-
tribution of load falls along the lateral column of the foot.
Our data demonstrate that at the time of injury, abnormal
forces occur in this area, causing concentrated stress on
the proximal part of the diaphysis of the fifth metatarsal.
Adduction of the fore part of the foot in some patients may
potentiate that stress.
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The Jones fracture is an uncommon injury. Sprains of
the ankle or foot and avulsions of the tuberosity are seen
much more frequently in the general population. With the
Jones fracture there may be no history of specific injury,
and an aching sensation on the lateral aspect of the foot
may be the initial symptom.

We are in agreement with many authors that the
avulsion fracture of the fifth metatarsal is overtreated '-!1.
We have seen only one case of non-union of that type of
fracture in the past five years. The treatment of the Jones
fracture, however, must be individualized, in view of the
66.7 per cent incidence of delayed union that occurred in
the patients treated conservatively in our series. The needs
of the patient must be considered. While many of the frac-
tures that we operated on might have united with conser-
vative therapy, the prolonged period of disability in those
cases justifies the early surgical regimen that we used.

In the non-athlete and in the recreational athlete,
non-operative treatment is advised. The choice of method
does not seem to matter. While one might think that after
non-weight-bearing treatment in a short cast for six weeks
the fracture would unite, this was not the case in our se-
ries. Several of our patients wore casts for ten to twelve
weeks without evidence of healing, and in two patients
the fracture actually looked worse roentgenographically
after the prolonged period of immobilization. Even after
this prolonged period, it often was difficult to ascertain if
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the fracture had healed sufficiently to allow resumption of
full activity, especially competitive sports. We therefore
concluded that plaster immobilization and non-weight-
bearing probably are unnecessary in this group of patients,
and we advocate a soft compressive dressing and ambula-
tion with weight-bearing as tolerated. The patients are in-
formed that delayed union is a possibility, and sports ac-
tivity is proscribed until union is secure.

Again we must emphasize that the Jones fracture in an
athlete can be tremendously disabling. Five patients in our
series had periods of disability long enough to impair their
chances for professional careers in athletics. Therefore,
we advocate immediate screw fixation of the fracture in
this group of patients. The procedure is safe and simple,
and as experience has been gained, we allow early mobili-
zation. We now advise, as postoperative treatment, non-
weight-bearing in a compressive bandage for ten days fol-
lowed by weight-bearing to tolerance in a cast shoe for the
next two to four weeks. Return to athletic competition is
allowed six weeks postoperatively. We think that screw
fixation is preferable to slot-grafting. That operation re-
quires a longer period of non-weight-bearing and im-
mobilization, leading to muscle and bone atrophy; one of
our patients represents a failure of this method.

Note: The authors would like to thank the following Bhysicians who contributed their pa-
tients for study: O. B. Murphy, M.D., W. G. Wheeler, M.D., P. ). Serey. M.D., R. T. Fossett,
M.D.. W. B. Dick. M.D., R. Jolson, M.D., and E. Parr, M.D.
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