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Treatment of Delayed Unions and Nonunijons of the Proximal Fifth Metatarsaj
with Pulsed Electromagnetic Fields

George B, Holmes, Jr,, M.D.
Chicago, Minois

ABSTRACT the risk of anesthesia, and the potential complications
Nine delayed unions ang nanunion of the proximal fitth of wound infection and neuroma formation.AdditionalIy.
metatarsal were treated with Pulsed eiectromagnetic intrameduuary Screw fixation has the added consider-
fislds (PEMF). Ail fractures healed in a mean time of 4 ations of fracture Propagation at the time of screw

manths (range 2-8 manths}. Thoge fractures treated with insertion, screw breakage. reoperation jor screw re-

months). The average duration of follow-up was 39 months . .
(range 24-60 months ). There were no refractures, It has been My observation that the length of time

hen compared with 'eported healing times ang mor- necessary to heal Jones fractures and diaphyseal

bidity for conventional casting, medullary Curettage with Stress fractures of the proximal fifth metatarsal is up.
iniay bone, and closed axialinlramedullary screw fixation, satisfactory. Invasive measures that may reduce the
pulsed electromagnetic fields provided an effective alter. length of time also carry with them a measure of
native for the treatment of defayed unions and nonunion increased cost and morbidity. Low frequgncy pulsing
of the proximai fifth metatarsal, electromagnetic fields (PEMF) have been advocated for

the treatment of various delayed unions and non-

unions, +12.14.15.17 Because of the unsatisfactory length
INTRODUCTION : of time for healing and the inherent drawbacks to
surgical intervention. this preliminary Study was under-
iaken to evaluate PEMF as a Possible alternative 1o
surgery or prolonged immobilization for the treatment
of delayed union Or nonunion of the proximal fifth

The Jones fracture is defined by its occurrence at
the base of the fifth Mmetatarsal, distal to ang within 1.5
cm af the tuberosity. (t is distinguished from fractures
through the tuberosity by its Propensity for recurrence,

delaygd union, and nonunion. A third fracture of the metatarsal,
proximal portion of the fith metatarsal hag been de-
scrided as diaphyseal stress fracture. 7111318 MATERIALS AND METHODS
Torg has established the lollowing roentgenographic From 1987 ta 1990, nine Jones fracturas with clinicar
Classification of Jones fractures: type I, acute; type I, and radiographic signs of delayed union and nonunion

delayed union; ang type lil, nonunion, 8 Based in part
Pon this classification, there are three Mmodaiities of foot fractures treated with PEMF (Table 1). There were

( tablished delayed (i nio mean height was 68 inches (range 60-82 inches} and

pounds (range 125. 26
i . ' i left

bone grefting or closed axial mtramedullary screw fix- at.tmds) Seven of the nine fractures Involved the ¢

ation 573 The drawbacks of Surgical intervention in- :

clude ingreased cost, the necessity of haspitalization,

PEMF was 2.8 months (range 1-5 months), The mea:
—_

. { Foot and Anide s Uriversity Orthopascics, ang duration of follow-up was 3g months (range 24-60
ectonof Foo! and An € Surgery, Univers; Qpaedics, _ . . e " .
Assistant Arofessor ¢f Onthopaedics. Rush Medical School, Chitagog, _months) ) F‘?”OW up m,formatlon W?b Obi.amed by direct
linois. Address reoring Téquests 10 Dr, Holmes at Urivarsity Ortho. _‘mew'ewf with the patient or questionnaire to the treat-
£aedics. 840 Souih wails Street, Suite M30, Chicago, Itincis 50507, NG physician or podiatrist, Pre- and posttreatment ra-
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bl recurrent symotoms ar refracture (Fig. 3, A and 8).
#li but one patient had a fracture Pattern involving both
qoruces and hac early or complete sclerosis of the
fracture site. Six patients nad widening of the fracture
site and one had extensive periosteal reaction.
Patents were treated with an external coil device
which provided PEMF. The daiy coil usage goals were
€ito 10 hr a day. The devices used consisted of looped
coppe” wire coils in formed plastic. These were paGsi-
tipnec over the lateral border of the foot centered over
tne base of the fifth metatarsal in the Helmholtz config-
uration. The pulse farm s demonstrated as the time
d3pendence of rate of change of magnetic fiux. The
megnitude of the induced electric fiald was proportional
toithe rate of change. The magnetic field consisted of
& pulse burst of 4.5 msec duration repeated at 15 Hz.
Each burst consisted of 20 magnetic field pulses with
anjincreasing phase (0-20 gauss) of 200 usec duration
&ny a Cecreasing phase of 20 xSec followed by a 5-
£58Z pause.

Treatment with PEMF was augmented hy either a
sngrt leg nonweightbearing cast, short leg weightbear-
ngicast, or weightbearing Postoperative shoe, One

R o

12 1 | A Antersoosterior 7331007220 of a Jomes fracture wiin 3
“Tumsh 8 Qohque raziagrann of a Jones fraziure witn a nonumign,
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patient had failed an attempt at bone grafting prior to
use of FEMF,

RESULTS

Al fractures healed with a mean time to healing of 4
months (range 2-8 months). In each case, after com-
Plete healing had been obtained, there were no further
requirements of additional interventions. There were no
recurrences of symptoms or refractures. Al patients
returned ta_their preinjury activities.

Three patients received PEMF fields in addition to
being placed in a nonweightbearing cast. Healing was
accomplished in these patients at 3 months (2. 3, and
4 maonths, respectively), The remaining six patients
were treated in a short leg weightbearing cast or post-
operative shoe, Healing was obtained in 2 mean time
of 4¥2 months {range 2-8 months).

DISCUSSION

Treatment of Jones fractures and diaphyseal stress
fractures has been marked by a relatively high incidence
of delayed union or nonunion 5810-20 A classification of
these fractures as either acute, delayed union, or non-
union has been advocated Dy Torg™® for its usefulness
in selection of the appropriate treatment intervention. [t
has been recommended that acute fractures be treated
with a nonweightbearing plaster cast for a period of at
least 6 to 7 weeks.'® Torg™ reported in 1984 that of
10 patients with defay=d unions treated with a short
leg weightbearing cast, seven went on to unite in a
mean time of 14.8 months. The remaining three were
initially treated surgicaily, with ali healing in 12 weeks.
In this same series, a total of 20 fractures were treated
with bone grafing for symptomatic delayed union or
nonunion. A 95% union rate was achieved between 12
and 16 weeks after surgery. The other option advo-
cated for the treatment of delayed union or nonunion is
the use of closed axial intrameduflary screw fixation,'°
However, with this technique, Kavanaugh et al.’0 re-
ported perioperative complications of screw fracture,
prominence of the screw head, and failure to place the
screw within the medullary canal. Using a similar tech-
nique, DeLes et al.” reported no perioperative compli-
cations. However, in thejr series of 10 patients, 30%
had persistent tenderness over the proximal head of
the screw and 50% had Pain under the head of the fifth
metatarsal. Seven patients required shoe modifications
Or orthotic devices ater surgery. Roentgenographic
evidence of healing was achieved on average at 7.5
weeks (range 6-8 weeks).

All iractures salected for this study fulfilied the Torg
criteria for dalayed union or nonunion. The overall time
10 healing with PEMF was 4 months. This time was
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